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Infra-Red Link : 
In part 1, Gavin Cheeseman describes 


a low-cost infra-red fink 


Psycho-Kinetic Bto-Feedback 


trainer & Movement Detector 


in this first part, David Aldous tellsus 


all about the PK phenomenon and 


provides an intraduction to his project. = 
Simpie Uninterruptable 

Power Supply 

Keith Ganvell describes an simple 
uninterruotable power supply for 
instrumentation that can very easily 

be used for other applications, 


Features 


The BBC Experience 
Alan Simpson recalis his day out at 3 


the BBC Visitor Centre London, and 
comes back with six double tickets to 
dive away in a simple competition. 


Electric & Hybrid Electric Cars 
- Part 2 


John Mosely looks at how 

European car manufacturers are : 
developing enviranmentaily friendly : 
cars for the future, 


Shandy tp 

A Century Of Controversy 

In this finat part, Gree Grant ponders 
nuclear power safety. 


Removable Media : 
This month Martin Pipe looks at the 
various options available from lomega 
and Shark. 

Research News 

Chris Lavers examines photonic 
bandgap structures (PBG) and the 
possibility of optical computers 
RadioScape DAB Receiver 

Dr Gavin Ferris explains RadioScape's 
philosophy to receiving DAB. 
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BASIC STAMP Part 3 

In this fast part Siephen Waddington 
‘examines the hardware and software 
aspecis of a series of applications 
using the BS1. 

Audiophile Hi-Fi ~ Part 1 

Mike Bedford focks at ways to spend 
your bank balance on ‘boxes’ and end 
up in @ Hi-Fi heaven. 


Maplin CD-ROM Catalogue 
Mark 8nighton helps you get the best 
from the Maplin CD-ROM 


Mindstorming 


Paul Freeman-Sear plays with the latest 
Sevelopment fram LEGO, 


Words of Science 
In part two Greg Grant discusses 
elecincity — a natural phenomenon. 


Experimenting with € & C++ 
Programmes 

Martin Edwards reviews this new book 
by Peter Brunning. 


Maplin New Products 

We take a took at some of the new 
products to be found in the new Maplin 
‘Catalogue and give away six Gator Grips 
worth £24.99 each. 

Practical LED Indicator and 
Flasher Circuits 

Ray Marston describes a variety LED 
circuits in this special feature. 











News Report 
Top 30 Books 
Now, Where am |? 


What's On & 
Diary Dates 
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enturing into paranormal investigations with a 

project from David Aldous. For many years David 
has been very interested in psycho-kinetic phenomena 
~ the ability to move objects remotely without touch. In 
this first installment he gives an absorbing introduction 
and recollection of his research and studies, and also 
the basis of this project. Next month sees more 
constructional details. We hope you find his article and 
project both interesting and stimulating. 

The Lego Company, the people that make plastic 
bricks has introduced a new concept called 
Mindstorms. This offers youngsters and teenagers 
(and aduits!) an extremely innovative and intuitive 
introduction to programming, computers and robot 
construction. We were very impressed with the 
attention to detail and thought that had gone into this 
concept. Open these pages to find out more. 

For the hi-fi enthusiast, Mike Bedford suggests 
some systems that are amongst the best available, 
but could give your wallet nightmares! Plus, we have a 
fook at RadioScape.a smalf company in London who 
will be using software and hardware to bring digital 
radio to your PC at a very affordable price. 


CD-ROM 


As promised we have included the latest Maplin 
Catalogue on CD-ROM which we believe you will find 
much easier to install and use. Next month we wil! be 
including a second-Maplin CD which is filled with 
technical specifications etc. and free software. 


TT: month we take the controversial step of 
Vv 
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Palm's Pilots Depart 3Com 


Palin, Computing president Donna Dubinsky and chief technology 
| officer feft Hawkins are departing from 3Com to develop their own 
devices based on the operating system sed in the PalmPilor in 
contrast 10 the PalmPilot, sheic new product will be aimect ar the 
consumer rather than the business market. 

For firther desails, check: <vaiw.3com. com>. 

Contact: 3Com, Tek: (01189) 228200. 
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LEGO cdemonstmted how a new 


soccer Playing Robots Demonstrate Robotic LEGO 


intelligent LEGO brick can be used 


fo créate robats that play ipotball, 
as part of the Robot Word Cup 
Soccer Games and Conferences 
1998 at the beginning of July. 
With 4 proprammabie 
microprocessor-based ‘brain’, kent 
and touch sensor and LEGO 
motors and pears, robots buiit 
entrety of LEGO pieces benave. 
The LEGO robots are part of a 
revolutionary LEGO product 
category called LEGO 
MINDSTORMS and in one 
example are just like football 
players. They dribble a ball arqund 
obstacles, make smart play 


choices and shoot to score a goal.” : 


LEGO MINDSTORMS, meant 
for chidren 21 and older, yall be 
Jaunched for commercial sate in 
September/October 1998. The 
iechnology behind the concept 
was developed in co-operation 
with the Massachusetts Institute 
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> Of Technology (MIT) in the USA, 
: to put into creative hands of 

> children cybemetics concepts 
that have until now been reserved = 
: for the'university laboratory or 


PMC Consumer Electronics is 
launching the Pace PC TY Gard. 
a new device which brings live 
terrestrial, cable or sateltice TV 
10 your PC. Ki also provides 
access to lelerext, che free 24 
hours a day information and 
entertainment service, bringing 
yOu uUp-tloihe-minute aews, 
stock market reports, sport, 
weather, travel anc television 
listings clrecsy to your PC. The 
proctuct will go on sale at 
£89.00 and will be available 
from the end of August. 

Far further details, check: 
<wow. pacecom.co.uk>. 
Coniaci; Pace, Tel: (0990):561001. 


: events like the RoboCup. 
: For iurther details, 
? Check: <wew.Jego.com. 


Contact: Lego, 


: Tel: (01978) 290 900. 





‘Satellite ‘Deal 
Completes BBC 
Digital Wide 
Screen Picture 


The fina! gart of the BBC's plan to 
mane its wide sereen digial 

nices availabe to all tirence fee 
Rayer waes.conimmed inis month 
Wilh af agreement far distiiiuion 
Via the Astra satellite and the Sky 
Disstal satevite serine. 
_ The announcement ensures that 
the BBC's ficence fee funded 
television senices will be avaiable 
on alt digsal (efevision distribution 
systems — cable, satellite or 
levestial. Tre BAC has airsady 
‘anncunced its pians to pve viewers 
actess to the new senices on ihe 
Dipital jerrestnal Television network 
ic be faunched later in the year. 
SSiVICES Will also be.avaltable an 
cable systems as they so digital. 

For turner deiaits, check: 
“wed, bbe. co.uk, . 
Contact BRC, Te: (0181) 743 8000. 





Microsoft. 
To 'Pay $Smillion 
For Brand Name 


Microsoft has agreed to pay a 
bankrupt software company $5 
million for use of the Intemet 
Explorer name. SyNet previously 
owned the trademark on the 
name Microsoft was using for ts 
popular Web browser. 

For further details, check; 
wad oi crosoft.com. 

Contact: Microsoft, 
Tel: (0345) 002000. 





ICs Recycling 
Service Slashes 
the Cost of PCs 

ICL 15 Sets [b Offer 8 Unique recycling 
service m which unvented PCs and 
ntehocs are fully reconditansd and 
soid thrush Gealers including Mapin 
20 US comsumers vio can buy them 





‘at 3 fraction of he cost of a new 


mactirs. The senice — brand STAR 
(Second tine Arcarsi) — 8 aimed at 
the growing Smiail business, hane 
office. and home user market which 
does nol necessadly require high 

The nav serice il] offer quaiay 
reconitoned desktop PCs and 
notebooks from bit names inclucting 
AST, Compaq, Fujitsu, Havfett- - | 
Pathan and IBM. The PCs, v.fuch are 
acoutned from Exe companies, wi 
be wiped deen of date, refurtéshed, 
respeayed, reatenced, hae a AY 
kevboard and ney mouse ited, 
repackased, end come compete with 
LSorosoft Viaxdonws sofware lnexted 
and a 90-ay warrenty. 

fey to tne SIAR senice wil bea 
Standard pace list which degiers will 
me be able te undemit. Prices start 
at £399 inchete of VAT for = 485 
(bea SOMH2}, rising to £348 
mousse of VAT for a hith end 
Pentium (ébove 100OMH2). ICL wil 
ensure that 2] STAR deetrs are 
vetied end provide teleeturt= suncext. 
irsiatiaton ard have the ability to 
prove extended warranty serices. 

For furher detais, check: 
“wre. icl,co.uk> - . 
Contest IC, Tel: (019253 435041. 
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Dropout Regulator: 

Extends Battery Life: 
National Semiconductor has 
isunched a nicr-power kot '-clt OpOuT 
{LDO) regulator that reduces high- 
frequency noise and incréases 
battery efficiency in cellular phones 
andi other portable equipment by 
laking advantace of the tow ESR 
(equivetemt Senes resistance) of 
ceramic utipul capacitors. The 
LP2985 ts designed lo assure stable 
Operation scrss the entire range of 
operating temperature snd ouiput 
current when used vith smell, kry- 
cost ceramic output capecitors 
hang ESR as kav as Smif, 

For furiher details, check: 
wa. tational .coma. 

Contact: National Semiconductor, 
Be (01475) 633733 
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Fingerprint System, 


Compaq is launching a Fingerprint 
identification Technology. The 
system, which is ‘about the sve of 
a paperback book and plugs into 
the office computer, will allows an 
employee ta hold his or her finger 
to a camera for matching with a 
stored print map af the 
authenticated fingerprint in 
order to convince the computer 
to allow access, : 
For further details, 
check: <wew, compaq, com>. 
Contact: Compaq, 
Tel: cial 134456. ‘ 
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Tiny Turbines To 
Power/(Laptops 


SOGiusts at the Massachuseits 
Insitute of Techy (MIT) gas- 
“turbine lah precict that sometime 
around 2000 engines ihe sue of shirt 
buttons will begin replacing the 
batiesies nov! powering handheki 
computers, cell phones and 
camcorders. Scaitists claim a 
turbine-ven paver pack could be 
made about 25% sTmaier than 
todays intium botteries end last twice 
as fong bebvecen reiuelings. The MIT 
mocet resembles a rreniaiure it 
ene eral runs or butane. 

For further details; check: 
<weie.mit.edu>. 

Contact Massachusetts Institute of 
Technology, Ta + 1 (617) 253 2700, 





Compaq Takes : 


Pole in Storage 
Systems Market 


Following its acquisition of Digital, 
Compaq has taken the lead as the 
wérld’s largest vendor of mutti-user 
storage systems based on the tyro 
companies’ combined 1597 
revenue, which totals more then 
$4.9 billion, according to EDC. 
Compag’s starage leadership, 
which has grown steadlly fram fifih 
place in 1995, cuts across all 
markets, including Windows NT, 
Unix, and NetWare, 

For further detalis, 
check: <ww#.cazpag.cos>. 
Contact: Campaq, 
Tel: (Q990) 134456. 
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validity of using single molecules 


Light Set to Replace Electricity in Computers 


Using chaos theory a team of scientists from Yale : of electrons in sone components to shutde 
University, Lucent Technoloytes' Bell Labs, and the : information. in addition 1 their possible use in 
Max Planck Institute of Physics in Germany have : faster computers; the new micro-lasers also could 
demonstrated novel semicondtctor microtasers with =: increase the speed of vuice, video, Internet and 
more than 1,000 times the power of conventional, : other data transmission via existine fibre-aptic 
disk-shaped micro-lasers. The lasers are only 605mm : nervorks, or could become the basis for entirely 
in diameter, or roughly the widrh of a human hair  neav architeceures for local-area optical networks. 
The discovery brings scientists 2 step closer 1o Vor further dciails, check: <ee. yale. edu>. 
developing faster computers thai use light instead Contact: Yale University, Tel: +1 203 432 4360. 


Novellus Signs Up To IBM Copper Agi 


: Novellus Systems has signed a 

licensing agreement with laM 

: pertaining to certain critical 

; technologies needed to 

; manufacture advanced 

? integrated circuits {ICs} with 

: capper interconnect structures. 
The agreement is an outgrowth 
of a two-year joint development 

: program between the two - 

>: companies aimed at creating 

electroplating equipment 

needed for volume production 

of higher speed copper-based 

devices. Novellus has shipped 

copper plating systems to {BM 

io SUppOr its ramp of sub-0.25 

micron copper manufactunne. 
For further details, check: 

<wed. ibm. com>. 

Contact IBM, fel: (0990) 426426. 
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IBM hits announced new sémiconductor 
packaping proxucts that can help electronics 
manulacturers integrate more components onto a 
single microchip. The drive to single-chip sysiems 
is a growing trend in the electronics industry as 
manufacturers sicive 10 squeeze more performance 
and funcdon into eversmaller devices. 

The three new offerings, ultra fine pitch wire 
bone plastic ball grid‘arrays (PBGAs), glass 
ceraniic chip carriers, and multi-chip modules 
on laminate (MCM-I), represent sienificant 
advances in packaging materials and design. 
These packages provile high performance 
connectivity benveen the chip and the rest of 
uke system, relieving hotlenecks thatcan occur ? 
a5 more circuitry is fuilt into each chip. 

For further details. check: <waw, ibm, com. 

Contract: IBM, Tel: (6990) 426426. 


IBM Dis covers Molecular Wheels 


IBM scientists and a team of the high-speed motecular 
international cotlaborators: have rotation which they observed by 
reported the discovery of using @ scanniig tunnelling 
‘molecutar wheels: propeller microscope (SEM). 

shaped molecules that rotate For further details, check: 
rapidly in a bearing-like <waw. TDM. com, a 
structure forned by surrounding Contact: IBM, Tel: (0990) 426426, 
motecules. The scientists : 
believe this unexpected : 
phenomenon shows great : 
promise for the development of 
molecular mechanical devices = 
and further demonstrates the 
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to perform the various functions 
required in such devices, 

In @ paper published in 
Science, IBM's Zunch Research 
Laboratory, together with 
colleagues at the French . 
National Centre for Scientific 
Research {CNRS) in Toulouse, 
and the Riso National Latoratory 
in Roskitde, Denmark, report 
their design of ihe propeller 
shaped molecules which can 
i switch behveen two states — 
> sotating and immobilised, and 
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Digital Photos Without PC From. FOTOcopy 





: FOFOcopy is the latest peripheral ? 
for use wiih digita! cameras. 
Developed by Calorgraph, it 
allows images to be displayed 
on a TV scréen and to bs outout 
on a colour printer, dispensing 
with the. need for a computer. 
There is no need for image 
diatabase software, as 
FOTOcepy has it own image 
handling capabdities — including 
a slideshow, index pages and 
image rotation. FOTOcopy gives 


instant photo proofing capability. 
Twa versions are available, 


> the Smart Card and 

: POMCIA/Aash Card, at £240 

: @ach. FOFOcopy works by 

: decoding the digital images, 

: Optionally displaying them on a 
: TV sereen and printing them on 
> a colour printer. 


For further details, check: 


<wwa.colorgraph co.uk>. 


Contact: Colorgraph, 


Tet: (01489) 819435. 
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Silicon Graphics Inaugurates 
Virtual Reality Initiative 


Silicon Graphics is set to farm 
the Silicon Graphics Virtual 
Reality Initiative, ta promatre 
the adopuion of virtual realiry 
(VR) technology. The Initiative 
will include an international VR 
Experts Group, which will 
address critical technical and 
theorenical issues; a VR parmer- 
funding program through 
which Silicon Graphics’ virtual 
reatiry hardware, software and 
research partners will he 
provided with technical and 
Marketing support; educ#tional 
programs and resources; 
and Silicon Griphics 
RealiryCenter solutions. 

Silicon Graphics claim that 
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Cornell Seeks Nuclear, Fusion Funding __ 


“eo — — 


In the basement of a Corneil 
University engineering building, 
a large aluminium cylinder 
envelops micro-explosions that 
one day, given sufficient US 
goverament, could contribute 
fo developing the word's 
major hope for efficient 
electricity generation. 

That hope is. called nuclear 


baumiers to VR adoption include 
wvailabilic of off-the-shelf 
softwrre, awareness of business 
benefits at the executive leve} 
and lack of standards of 
interaction. The tack of- 
interaction standaris means 
that every application currently 
uses a different methaxl to 
navigate through the virtual 
emvironmenc. Standardised, 
robust interface technologies, 
along with more offthe-shell 
applications, are critical to 
future efowth. 

For further details, check: 
<waw.5g1.COm=>. 

Oe Silicon Graphics, 
{(OL28) 925 7697. 





: fusion, the energy source of the 
; Sun and other stars in which 

: hydrogen nuclei combine, oar 

: fuse, to produce huge amounts 
: of energy. Comell’s contribution 

: to this is a research method that, : 
: literally, hangs by hair-thin wires. 


Researchers at Sandia and 


Come!l are devetoping a fusion 
: system that uses X-rays instead 


: Of a laser beam and is called 
: Simply Z It is far less costiy than = 
; @ comparable Jaser facility, says 
: Hammer, perhaps only 20% of — 
: the cost. The Z machine, 90 feet. : 





in diameter, is designed to 


: penerate an extemely high 

: power X-ray pulse which would 
: create temperatures in the 

: millions of degrees in the 
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: hydrogen fusion fuel. 


The direct generation of X-rays 


: offers the promise of enerpy 

: efficiency when compared with the 
: huge power demands of a laser 

: device. The laser inertial 

: confinement system has very 

: briefly produced fusion reactions, 

: but this output was iniinitesimal 

; compared with the amount of 

: @hemy required to power the laser. 


The Sandia 7 machine 


| = accumulates energy over a 

? period of two minutes, and then, 
: in a burst of current lasting a 

: tenth of a microsecond, 

: bambards its target. made up of 
: 240 of more wisp-thin wires of 

: tungsten or other meta! strung 

: together in a circular array. 


The wires explode, creating a 


: hot ionised gas called a plasma. 
: The intense magnetic field 

> created by the current 

: compresses, or ‘pinches’, the 

: plasma, Benerating X-rays. Ina 


fusion reactor this powerful X-ray 


: source could be directed at the 
; hydrogen fuel. ihe Z machine is 


the world’s most powerful 
producer of X-rays. 
For further details, check: 


: “wed. cornell .edu>. 


Contact: Comell University, +1 


: G07 255 3651. 
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Digital Loudspeaker 
Due Within Two Years 


~ A Cumbridge-basedt research 
and develapment company has 
announced a chive to atirice 
industoal investars/partners in 
zt bid io take its digiral 
loulspeaker (DLS) technology 
out of the Iabs anc into 
commercial proxluction. 

The t... Limirect DLS is hased 
ona fundamentally new design 
approach. Based on a flac pane! 
matrix of novel piezo-electcic 
lone-tirow. cansducers, the 
speakers are driven via digital, 
rather than canventional 
analogue signals. In chis way 
1... Limited can contral the 
direction and audio levels 
emitted from the DLS more 
accurately than with any other 
existing audio technology — 
delivering significantly 





BI to Form 


BT and its European partners 
have announced an initiative.to 
form the largest pan-European 
commenications nervork, 
meeting the explosive demand. 
for high-speed cata services. 
The network, based an 
leading-edge SDH and dense 
wave division multiptexing 
(OWDAH technologies, will 
consisi of 32?,000kms of fibre- 


se sound quali: 

.. Limired’s DLS can be 
comune direct 10 digital 
audio signats such as CD, 
digital 1, DAB and DVD 


: without the need fora power 
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amplifier ar other audio 
equipment And because the 
speakers are digital, they can 
he driven using a wireless or 
infra-red fink froma the music 
source, with no loss of sound 
quality. Improvements in 
efficiency will enable them to 
be powered by small re- 
charpeable batteries. making 
them truly portable. | 
Having developed the DLS 
(to an initia! prototype-stige, 
I... Limited is sez.10 build on 
existing academic partnerships 
and forge new relationships 


Thirty years ago, Robert Noyce 
and Gordon Moore starec 
something innovative and 
unique — Intel Corporation. 
Today: Lntet is the world’s 
largest computer chip maker. 
At its founding. on July 18. 
1968, Intel's pumary purpose 
was iO build a cheaper, beter 
altemative to magnetic care 
memory based on 
semiconducior technology: 


tibet pb eeegeateteceas 


SAEEEOP Deeded dep ebae 


eeaebhadéebbers 


j ? 
tse 

sand dgnat 

lagereg eonsissicr (Ws 


| Chargeritend 


hors powe?i MmEcoloN 


do ditauited 


with companies with provea 
expertise in areas such 2s 
piezo-electirics and ejectra- 
maonetics in a bid to 


> commer;ciatisé its core 
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intel Celebrates 30 Years of innovation 


Success came in the form of 
the 1103, the first merctiant 
marker dynamic random access 
memory (DRAM). 

The 1103, introduced in 1970. 
became the world's largest- 
selling semiconcucior device 
by che end of the following 
vear. Meanwhile, behind the 
scenes, a Japanese cafculatar 
company hac approached Intel 
to design a set of 12 custom 





technology. 

For further details; check: 
<ww. cambnet.co.uk/¢nt>. 
Contract: L_ Limited, Tel: 

(01223) 573398. 


fost chips for a high- 
performance calcufscer Jine. 
Inted engineers offered a 
counter-proposal —a single-chip. 
general-purpose logic device — 
and the microprocessor was 
born in 197, Intel introduced 
the world's first microprecessor, 
the 4004. 
For further details. check: 
<wwH. intel .com. 
Contact: Intel, Tel: (01793) 405000. 
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Europe’s Largest Network 


and have Europe's erearest 
reach with poinis-of presence 
(POPs) in more than 200 cities. 
In the first phase, ‘BT, 
Albacom, BT Belgium, Cezctel, 
Sunrise. telfort aad VIAG 
Interkom will connect their 
necworks in the UR, laly 
Belgium, France, Switzerland, 


: the Netherlands and Germany, 


The new pan-European 


network will enable the partners 
ancl Concert to provide and 
manaye resilient, high- 
banciwiclh ATM and Internet 
Protocal (1P) services across 
Europe via a single nemvork. 
‘The new links compnise 
7,000kn of fibre and 14 POPs 
connecting seven national 
nenvorks. Through the 
deployment of Nortel 


(Norther Telecom) SDA and 
DWDM technology, che 
nenvork will be apiimised ro 
deliver 160Gbits of capacity 
per fibre pair with abe abilicy to 
I1Crease transmussion to 
320Ghit/s in the future. 

For further details, check: 
<wew. bt. com. 

Contact: BT, 
Tel: (01743) 647445. 
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> scanning combines data from 

: four pixels in forming individuai 

: fields, at a maimum of 8.8 

: frames a second. The image 

: aspect ratio is 3:2, but the huge 


leper 


With a vast aray of software. 
While early models offered only 

VGA-léevel resolution, recerit 

: ‘mege-pxel cameras complement 

> high-quality colour ink-jet printers 


World’s Highest Pixel Gaunt GGD 


Teshiba have introduced the : reached annual sales of 
yord's highest pixe! count CCD 


eci@pane 


: 2,700,000 units in 1997 with 
area sensor — 1,660,000 - 


primarily aimed at the digital still 
camera market. Tne TCD5603D 


with higher levels of resatution 
and enhanced image quafity. 
The new CCD will enter mass 
production this August, and 


: Foshiba’s forecasting piobal sales 
: for this year of 5,000,000. The 

> demand reflects their versatility 
surpasses other simifar products : 
: they can be easily and quickly 

: Wewed on LCDs integrated into 

> cameras, or.on TY¥s or computer 
> screens. Once in a computer, 


of digitally-recorded images as 


: and farge, high-+esolution 


? monitors, and offer pictures fast 


: approaching the quality levels of 
: conventional film cameras. 


TCDS6030D js a 1/2-inch 


: CCD area image sensor. Each 
: individual pixel has an RGB 
> pnimary filter, organised in a 


: pixel count supports viewing an 
: 16:9 wide-screen TVs, and 3:4 
: panoramic views, 


For further information: 


: Toshiba Carporation 
: Corporate. Communications Office 
; Telephone: +81-3-3457-2105 


samples are now available at =: images can be printed, e-mailed, = ¢ross-siriped array so that pixels i Fax: +81-3-3456-4776 
approximately £140. ; used in desktop publishing or : with a green filter are always ‘email: press@toshiba.co.jp 
Digital still camera sales have = posted on the intemet, and : diagonally adjacent to one : home page: 


boomed in the last few years and : 
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manipulated for special effects 
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> another. Four-field interlace 


: htto://ww. toshiba.co. jp 
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Pie OSCILLATORS Avtable Minibar 





Teléphoiie for alist of the 560 topics inclided. 
Available: separately 3s individual modules. 
4. DC Principles £419/95* 
2.AC Principles  £49.45* ee ele . 
3. Transistor &'Op-Amp'Principles  £49°95* : - Ve 
4 Engineering Mathematics Principles £19.95" 
5 Digital’ Principles ‘£19:95° 
6 Microprocessor: Principles = -£19'95* 
7 PICIPrnciplés  £49'95* 


Complete Electronics Principles 5.0 £99.95* | 


EPT Educational Softwaré.: ‘Pump ‘House. Lockram ware: Witham. ESSEX UK GM8 2Bs: 
Tel/Fax. 01376 514008: sales@eptsott: demonico-vik ‘Rtte aww: eptsoft: ‘demon ‘co:uk 
*UK and EG:countries add £2 ‘per ‘order for post & packing VAT shotild be added 'to the tata! 
Outsidé Europe £3:50 for air: mail Postage: by-return, 
Switch, Delta, Visa and Mastereard orders accapted - please give ‘card numbei and iexpiry: ‘date 
‘Chequés '& Postal Orders Should be made payable to EPT Educational software. 


Sound! Lights! Music! 
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Alan Simpson has a look round the visitor 
centre at Broadcasting House. 





ne of London's best képt secrets — at 
least until now —is-the BBC 
Exnerience Visitor Centre tucked 
beneath Broadcasting House in Portland 
Place, Lonclon. The interactive experience 
can be viewer! as an extended commercial 
for the BBC or a visionary look behind the 
Broadcasting scenes. For the BBC, it’s a 
celebration of the Corporation's 75 year 
history —and what a history iris. Anyone 
with a modicum of interest in broacicasting, 
cadio and television or electronic {and ] 
guess that covers most if natal reaclers) will 
find much to fascinate. Reminders of the 
Broadcasting greats clisplayed in the foyer 
greet visitors, although as could be 
expecied, TY personalities, outstrip those of 
radio stars, Mingling together are TV hot 
shots Terry Wopan, Sue Lawley, timmy Young 
(together of course with his Royal Highness 
The Prince.of Wales) plus radio beacons, The 
Goon Shnw, Hancock's Half Hour, Richard 
Murdoch anc Kenneth Home. 

As part of the ABC's 75th anniversary 
celebrations, BBC Experience was formally 
opened by Her Majesty the Queen, who also 
inauguraied a new lighting scheme, which 
sees the building in the spotlight tor the first 
time in neariy 60 vears. BBC Experience 
offers a look at the Comoration past, 
present and future and expects to attract 
290,000 visitors a year. The centre combines 
audio visual shows and interactive displays 
with. broadcasting classics and important 
memorabilia. On view for the first time ts 
the Marconi Collection, inclucting some of 
the earliest radio equipment and other 
ariefacis on loan from GEC-Marconi. 

Visitors can try a range of broadcasting skilts 
for themselves including spors commentanes, 
directing ‘EastEnders’, presenting a weather 
forecast and sound mixing. There is even an 
gpportunity to take part in the production of a 
milion play, or be one of Sue Lawley’s castaways 
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on "Desert {sland Discs’. "We have opened 
the doors ro the broadcasting organisation 
that is the envy of the world" says General 
Manager Mike McDonald. We aim to provide 
visitors with 2 unique, value-for-money and 
hichly entertaining attraction in the best 
traditions of che BBC. There really is 
sometuhing for everyone. 

A vivid reminder of the BBC's central role 


is che nation’s cultural and sacial history, 


BBC Experience also looks to the furure and 
the advent of che niulti-channel, digital and 
interactive age with a range of exciting 
exhibits. There are opportunities for the 
next veneration with specially designed 
imtenals for schoo! groups, linked to the 
National Curriculum, Exhibition Director 
Michael Barton says: "BBC Expenence 
showcases the history and heritage of the 
BBC, the range of programmes past and 
present, its associated products and 
activities and its future role in the digital 
age”. BBC Director of Corporate Affairs, 
Colin Browne adds: “It is only right uhat an 
organisation held in high regard and 
affection, should open its doors to the 
public, who as licence payers’, furl it. BBC 
Experience will allow visitors from both 
jrorne and abroad to get a special insight 
into the niost famous name in British 
broadcasting and enjoy a high qualin, 
enleriaining attraction”. 


BBC Experience - 
The Background 


Broadcasting House was che world’s first 
building which was purpesemade for 
broadcasting. It is home to BBC Radio 1, 2, 3. 
4 and 5 Live anc! is the heart of the BBC. 
Broudcasting House is a landmark building in 
ine centre of Lonclon's West Endl, close in 
Oxford Circus and is Gracie ME listecL It 
represents the history anc] heritage of the 


obec srer deans 


eunuar 


14 


SU brett bebe a i nam bee 


clddeeres 


risiee 


LEGER ebe etre 


British Broacicasting Corporation. 
Broadeisiing House olfiGally became the 
BBC's heacquarters on May 1, 1932, although 
the first broadcast took place on March 12, 
1952 — Henry Hall ancl the BBC's Dance 
Orcheswrz. The new prestigious building 
replaced studios at Savoy Hill, off the Strand, 
which had been the BBC's home since May 1, 
1923. Early broadcasts were made from 
November 14, 1922 from Marconi House in 
the Strand. The BBC inaugurated its 
experimental television service from 
Broacicasting Mouse on August 22, 1932, 
using a studio in the new premises and using 
apparatus developed by John Logie Baird. 
‘The unusual shape of the site and the 
nced for the most upio-dite studios 
determined the design of the building, 
which embodies the fashionable art deco 
style of the time. Designed by the architect 
G. Val Myec there were many unusual 
eee inside and outside the builcting, 
nowbly sculptures of Prospero and Arici by 
the distinguished artist Eric Gill. [t was one 
of the first buildings in Loncion to be of 
steel frame consiruction. Broadcasting 
House was bombed during World Ware 1] ancl 
the huilding was-badly damaged. Paris of 
the building have been re-desiened and re- 
equipped over the years, Bul sonic areas, 
such as the Foyer, the Council Chamber and 
The Radio Theatre (formerly The Conceit 
Hall) have retained many of their original 
features. In 1992 Broadcasting House was. 
opened to the public tor BH 92, an audia- 
visual show and exhibition marking 70 years 
of radio. Fhe public response was so 
positive — 52,000 visitors in eight weeks — 
that irinspired a permanent visitor centre. 
Building preparation begin in Ocioher 1% 
and the exhibition was built fom July 1997, 
BSC Experience spans three floors ane 
sakes up an area of approximately 20,000sc. it. 
The arca BBG Expericnce occupies had 
housed a range of producoon facilities anct 
offices aver the yeacs and, more recently, 
stomige, catering and conference facilities. All 
of these have been found alremative 
accommodation. The. project has cost £5.5 
milfion to develop. The admission charge for 
the exhibition is designed to recover costs 
and it is expected that BBC Experience will 
pay for itself by its seventh year of trading. 


BBC Experience - 
Guide To the Exhibition 


Visitors assemble in the foyer of the Marcont 
Collection before starting the tour. A 
highiighe of the exhibits i vhis area is a 
major display on the work of Guetelmo 
Marconi, the pioncer of wireless (radio) 
development. lis company was one of the 
principal founders of the British Broadcasting 
Company fammed on Octaber 18, 1922, 
which became the British Broadeasting 
Corporation on the granting of a Roval 
Charter on January 1, 1927. This is the Brst 
dime the Marconi collection has been on 
public view and has-been lentio the BBC by 
GEC-Marconi. Among the care artefacts are 
Marconi's eariest cadio equipment, disries, 
telegrams from The Titanic, 4 sclection of 
histone photographs and the microphone 
used by Dame Neilie Melba for a song. recital 
in June 1920 — Britain's first advertised 
public broadcast programaie. A guide will 


: ~weleome groups to BBC Experience as 


doors automatically open to the first of the 
eshibiiion areas. 


World of Sound — Prospera's Observatary. (Courtesy of the BBC} 


A Day In The Life Of 
Broadcasting House 


The first half of this spectacular audio-visual 
show features a full\-autamated seven-screen 
preseniation. Another day dawns as a larec 
madel of Broadcasting House comes alive 
with iight and sounc. The network radio. 
preseniers greet their early moming 
audiences and large screens begin to show 
the rich variety of 2 dav in the fife of rhe BBC 
and the range of output inclucting music, 
news, drama, comedy, sport ... The guide 
takes over and describes what is happening 
in Broadcasting House right now. Visitors 
experience how news is gathered and 
prepared and see the process via Caméras in 
Radio 5 Live's newsroom and studios, 
Highlights here include watching a live 
reading of road traffic reports plus the- 
ineviiable video of Sieve Wright the famed DI. 


The Interactive Radio 
Studio 


D-LY Action — visitors have cheir first 
opportunity 10 try their hand at broadcasting 
activities. Budding actors and technicians 
cin make a three-minute radio play in a 
specially designed studio and hear the 
results of their creativity plaved back. A 
choice of action-packed scripts, together 
with music and sound effects, will be available 
and tans of "The Archers’, for example, can 
take part in a scene using the vwoicés of 
characters Joe Grundy and iynda Snell. 

This is where the fun’ starts. Thé Drama 
Siudio is fully equipped with banks of desks, 
housing pre-recortted sound effects. Groups 
‘are 251 into sound technican andl actors. 
The spooky scripts provides well sign- 
posted opportunities for the sound 
lechnician teams equipped with avo 
coconuts for gallopine horses, wind 


machines, gravels and door bells: However 
synchronisation tends to go somewhat 
beserk a5 the ciirector speedis up the 
production. It is debatable whether the 
acting at the ome of the visit would win any 
Oscars but at least pecforming fees would! 
be minimal. Highly impressive however, was 
the instant playback of the performance. 


Heritage And History - 
World Of Sound 


The next section is a dramatic ‘surround 
sound’, multi-media presentation of che 
BBC's histor; drawing on ibe rich resources 
of its vast sound archives, Prospero, the 
magician from Shakespear's The Tempest’ — 
voiced by the clistinguished classical actor 
Paul Scofield! —togetiner with his Spirit.Arel, 
summon up the past ina speli-hincing 
sound, light and image show, bezinning 
with the voice of Marconi himself and the 
birth ofradio, Outstanding maments from 
@arly programmes fram Savoy Hill and 
Broadcasting House, including the amest of 
Dr, Crippen, the frst live sports 
commentary, ‘Children's House’, the General 
Surike of 1926, royal broadcasts and actuality 
recordings from World War 1, all bring vivid 
reminders of the BBC's role-in the nation’s 
history and cutcure. Visitors are then invited 
by Prospero to move fron; his library: into 
his observatory for 2 second multi-media 
specacular evoking major eves ane 
programming from the Coronation of 
Queen Elizabeth Il to the presente day, with 
images and cecordings recalling, for example, 
the faunch of the new radio nenvorks after 
World War IL, ‘The Goon Show", ‘The 
Archers’, The Promenade Concerts’, the 
Beatles and world events such asthe —__ 
assassination oi President Keandy, and “The 
Fagie Has Landed* moon Jardine — great 
info-entenainments. 





The Radio Experience 
One of the highlights in this section — is a 
semi-animatronic igure of Tony Hancock in 
the ‘Hancock's Radio’, based an the famous 
‘Radio tian skerch from 1961. In the 1998 
version Hancock roams the dial — this time | 
picking up a range of classic comedies from 
"The Goons’ and ‘Round the Horne’ to 'I'm 
Sorry Fil Read That AcaizyY and "thé News 
Hucdlines’. The clips have been cleverly 
edited, linking them with recordings of 
Hancock himself. 

Since the first broadcast in 1942, Desert 
Islanct Disks has clicked up over 2,500 
castawars. An interactive display allows 
visitors to select a piece of music, ger the 
required sound balance and play the rune on 
an ancient recard player — choughtfully 
washed up an the Island, Onher interactive 
delights from the section include an un- 
issued rénchtion of “lwo Little Bors’ sung by 
Rolf Harris in Jitpanese, the oldest surviving 
recor! in the work! from 1858 and the only 
known recording of AS Milne reading an 
extract from his ali time classic “Winnie the 
Pooh’. To bring the show into rodays work, 
there are PC based quizzes, CD-ROMs, CD, 
The Ractin } incernet web site-plus graphic 
displays showing the diversity af the BBC's 
national, regional and ractio services. 


The Television Experience 


Visitors next enicer the world of television in 2 
studio enviranment with many hands-on 
features, Chilciren will recognise the new 
studio set fom Children's BBC Presenuiion, 
where they can operate the puppets Badger 
and Mousey in front of 2 television camera. 
They can alse operare CD-ROMS or see 
extracts from some of their favourite 
provrammes including ‘The Animals-of 
Farthingwood, ‘Live and Kicking’, ‘Nox! 
and ‘Blue Peter’. An imavinartve Invention — 
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World of Sound = 


the walking suitcase -is on display. Fans of =: 
‘EastEnders’ can try their hand at directing 
recently recorled scenes, An Outside 
Brozdcasis display reveals the technical 
magic of the latest in miniauire cameras, 
including an impressive demonstration 
where a camera is placed inside 2 moving 
locomotive on a miniature-railway, and a 
helicopter simulator which allows visitors 
io operate a TV camer by remote control. 
Would-be weather presenters and sports 
commeniaton can experience the real 
thing by recording their own attempts — 
and seeing the results plaved hack. 

The fast space on this floor is devated to 
broadcasting in the next 10 to 15 years. 
There is an enticing slimpse into the 
technological wonders of the forthcoming 
mutti-channel. interactive, digital age of 
relevision and the BBC's role ai the leading — 
edge of research. The BBC-1 programme 
“Jomoarrow’s Worle’ demonstrates haw the 
BBC is harnessing new technology to deliver 
iis Services into the. home in new anc 
improved ways, in an 18-screen m 
presentation together with the larest in new 
technology, 2 slimeline plasraa widescreen. 

As can perhaps be expected the ‘Full 
Monty of the BRC's role as a patron of the 
ats over the bast 70 years is celebrated in an 
imaginative show, sect within 2 theatre, in 
which visitors are invited to watch ‘The Living 
Ans’. Here specially conunissianedt music and 
drama illustrate the BBC's commiunent, nat 
only to new musi¢ and writing. bur to all che 
other ans, from new groups on Radio i to : 
operate rélays from around the world; from 
"The Proms’ to Radio 1's sponsorship of 
festivals and to the unlikeiv areas, on raclio, of 
both dance and filns. 

Plans are well advanced to nike dive feeds 
from the TV news services. which have nov 
been reloctted to West London. Then itvill 
bewossihle to watch ‘Breaking News’ as it 
happens. There is no douht thar the BBC 
Expenence has pleased visitors. A BBC exit 
polt recording 82% of happy visitors. with 
8796 saving that che lengih of the tour (about : 
L'é hours) was about right. Aichough The 
Experience nmiay be aimed at the fully paid-up 
members of Women Institute Groups rather 
than those who have jusr had breakinst at 
Threshess, and more country casuals than 
anorak wearers, for those looking to ‘chill- 
our the event has much to offer 
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A Total Learning 
Experience 


Teachers looking for a change from a visit 10 


the Science Museum or Royal Acacemy 
need fook no longer as The Experience 
offers proups trom ihe education world 
fascinating, interactive and memorable. visit 


Even if developments on thé digital 


broadcasting field are in low key, National 
Curriculum studies are incorporated and - 
there are special education rooms available. 
No event: is siaged without a shop ane their 
is no exception. The BBC Shop seils the full 
range of BBC publications, auclio tapes and 
audio-visual production plus visitors 
souvenip, For relaxing and retreshments 
there is the BRC Cafe. The Experience does 
not stop here however, as you can watch 
flat-screen TV's showing BBC programmies 
as you. eat, but sitting at rables radher than 
rypicaily sofas at home. 

Certainly when it comes to recording 
establishment evers, such 2s Royal 
Marriages, State Openings, Tennis 
Championships, Auntie Beeb has few 
equals, If you are seeking Lara Croft ar 
Melinda Messénger images, this is not the 
nlace. Here Sue Lawley and Anna Ford 
rcign supreme bar for this visitor,” been 
there, done tt, loved ir 
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. Send your entries ‘to: 


Opening times: 

Mondas 1.00 pm — 4.30 pm 
‘Tuesday — Friday: 9.30 am — 430 pm 
SaturdaySunday 9.30 am — 530 pm 


Admission charres: adult-— £650 
child-— £4.50 

concession— £550 

Pre-bookings tel: 0270 60 40 304 


Address: Broadcasting House, Portland 
Place, London WL | 


Compeiition 
We have no less than six double tickets to 
be won by Elecironics and Beyond readers. 
The first all correct entries drawn on the 

5th October will receive a double tickez. 
Spot the odd one out: 
News Night 
Coronation Street 
EastEnders 
Tomorrows World 


Where Is Broadcasting House 
Central London 

The BT Tower 

Cape Carnival 

. Canary Wharf 


What does 88C stand for 

Born Sefore Computers 

Brixton Borough Council 

Brain, Beauty and Charm 

. British Broadcasting Corporation 
The BEC is noted for: 

Topless darts : 

Operating a moblie phone service 
Manufacturing bath soap 

‘Top Of The Pops = 


al 
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The Editor, Electronics.& Beyond, 
PO Box 777, Rayleigh, Essex, SSG BUD. 


Name 





Address 





iPost Code 


All employees of Maplin Electronics are excluded: 
form enicring, mubiple eraries will be 
-disquatified. You may.phorocopy ihis coupan., 
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General Overview 
The circuits described in this article are 
intended to provide a basic open endex! 
building block which can he used to 
transmit analcaue or digital informazion 
over a shor range infrared link. The system 
allows che imnsmission of auclio frequency 
signals or low speed data which can be used 
for remoze conirol or monitoring purposes. 
A Phase Locked Loop (PLL) system is 

used for versatility as chis provides a valict 
logic output when an input of the 
appropriate frequency is detected, and also 
provides a simple method of demodulating 
an FM (Frequéncy Moclularecd) signal. In. 

; addition, because the PL. is runed to detect 

; a Specific frequency, the system provides 

> some degree of immuniiy to umcanred our 

: Of band signats such as chose produced by 
domestic mains lizhting:. 


; Uses. Phase Locked Loop system 
i) Provides Tiered link for ‘Audio 


or Low Speed Data 
®eeeeeeeoeeneeoeeeeeee eeooeeoe 
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Gavin Cheeseman looks at the design and " Switched output when valid 

construction of a low-cost infrared link. ‘tak hepsi pp iar 
introduction : using the lauer. Infrared systems are | _w- 42 Operation 
Situations regulacly arise where it is pS) ere oemplemcnt =: a — 

hort range b ite aften it is § actical =; | i tt , 

ro useratilifcraiy WEIS oso ; w-shor range. Also, infrared transmissions : APPLICATIONS 
may be due to problems with accessibiliry | 2f generally line of sight and are heavily Wi reless Audio Unk’ 
or because ane end of the link cannot be in | Sttenuated by walls and other solid objects. | | -sssscsssomn 
a fixed position. In this situation a wireless | Therefore, itis generally fairly easy to Remote Control 
link is called for. There are several waysto 9; NainTatn Si security where this is oe 
achieve this including. radio frequency : required. In arklition, the bandwidth 
transmission, ultrasonics and infrared; in : aviilable from intraned systems is wider chan Short Range Telemetry 
this article we look at some applications ; that often provided by simple RF links. 
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Figura 1. Transmitter Circuit Diegram. 
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Transmitter Circuit 
Description 
Barth the transmitter and receiver circuits 
have been designed to provide versatility 
allowing fora range of cifferent 
applications. Figure 1 shows the circuit 
diagram of the transmitter. 

The power supphy canneciinns are oo PL 
(+¥} anc P2 (GV). To ensure that the power 
supply rails remain free fram unwanted 


noise and help to maintain stable operation, 


several capacitors are used for de-coupling 
purposes. Capacitor C2 aces as bulk dé- 
coupling, whereas C3, C7, C9, and C1? are 
positioned close 10 specific parts of che 
circuit to providing local filtering. . 

Audio frequency signals may be applied 
benveen P3 (AF input) anc P4.(0V) anc 
these are hufferec and amplified by 
operadonal amplifier IC1. 82 and RS 
iogether with C4 provide a reference voltage 
for the op-amp-. The input signal is coupled 
via cupacitor C1 which blocks DC. The gain 
of this stage is determined by resistors R1 
and R4 togerher with pre-set resistor ¥R1. 
Capacitor C5 provides a high frequency rall- 
off, reducing unwanted high frequences, It 
is MOL Necessary to Ht this component for ail 
applications. The inclusion of VRE in the 
Circuit allows the gain of the stage to be 
easily adjusted so that a vanety of input 
levels can be accommodated. -The output of 
IC1 is on pin 6 and this is fed io 1C2 via 
coupling capacitor C6, 

C2 i§ the popular LM567 phase locked 
toop device but in this application it fs used 
a5 a Simple voltage controlled oscilknor 
producing a carrier in the kHz range. Preset 
resistor VR2 altows the input bias of the 
osciflator 10 be adjusted Autlio frequencies 
from the output of IC] effectively modulare 
the cafiier frequency produced on pin 8 of 
IC2. The nominal camier frequency is 
determined by 87 and C10. R6 acts asa puil 
up resistor for the output at 1C2 pin 8. To 
preveni large variations in camer frequency 
due to changes in the supply voltage. 1C2 is 
powered roam 25V reguistor (RG1)- 

To allaw che switching of higher current 
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toads than would be possible: direcuy, the 
output of IC? is usect to switch transistor 
TR? and this. in turn, drives infrareci diodes 
TD1—‘tD4. Resistor RS limits the current to 
the base of TR2 and R9 ensures that.the 
transistor switches olf full. The cucrent 
through dre infraréd diodes is limited by 
R10 and R14, : 
Transistor TRI inhibirs the input to the 
base of TR2 if P13 is connected to +¥ This 
provides a simple method of gating the 
Circuits infrared oucpuc and is useful in 
concra! and data transmission applications. 


Receiver Circuit 
Description 

The circuit diagram of the infrarect receiver 
is shown in Figure 2. As with the transmitter, 
the power supply is connected berwees Pl 
(+V) and P? (0V)..Capacitor CI provides de- 
coupling: close to the supply input, In 
addition, there is also focal cle-coupling az 
critical points in the cireuh. Low frequency 
smoothing is provided! by C10 «ind C16, 
while higher frequency noise is filkerec by 
C3, C7, C11 and C17. Suppty filtering is 
panticulany important in a circuit.of this 
type, because of the high gain amplification 
stages employed. 

RD1 is biased by RI. The voltage at P3 
varies with the level of incidens infrared 
energy. This variation is rypicaliy in the 
region of a few mV anc! requires 
considerable amplification to produce a 
usable signal level. Vhe required! enin is 
provided by openuional amplifiers [C1 and 
IG2. Capacitar C2 couples the signal from 
RD 1 ta the input of ICL Resistors R2 and R4 
bias the input of che op-amp at 
approximately half che supply. The 
maxinium gain of IC1 is determined by R4 
and R5. C4 provides a low frequency roll-off 
characteristic whereas C5 reduces the gain 
of the stage at high frequencies. The 
amplified signal appearing at IC1 pin 6 is ted 
io the input of IC2 which provkles further 
amplification. The component arrangement 


‘a 1C2 is similarto thut of IC1 but with the 


addition of signal clioces Di and D2. These 


Infterect Link Pecene:Crcut Dsgrmn 


Figure 2. Receiver Circutt Diagram. 
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limit the gain of the amplificr ac high signal 
levels and help to prevent the inpus of [C3 
front being overiouded. The output of 1C2 is 
coupled to [C3 by C9. 

IC3 ancl assockuted components form the 
basis of a phase locked loop. As with the 
transmitter, this has ics own regulated 5V 
supply provided by RG1, 10 help to mainiain 
oscillator stabilin: This performs elifferent 
functions depending on che application of 
the circuit, When the frequency of the inpur 
sionai ar IC3 pin 3 approximates that of the 
PLUs internal ascillaror, the oscilitor locks 
to the frequency of the incoming signal. In 
the iocked condition. IC3 pin 8 switches 
from a logic high conclition &o a logic low 
condition and remains in this stare a5 jong 
as the input frequency is within the lock 
range of the device. This can he extremely 
useful for control applications (more af this 
later). AS lony as che input frequency 
remains within the tock range of the PLL, 
the frequency of che internal ascillator 
tracks that of the incoming signal. A rather 
useful consequence of this is chaz the 
filered voltage at C3 pin 2 is proportional 
to the incoming frequency. Therefore if the 
received signal is frequency modulated un 
approximation of the mexlulating waveform 
is produced at pin 1C3 pin 2. 

In our circuit, the output 2t pin 2 is AC 
coupled 10 operational amplifier IC4 via 
CH. Resistors RE and RI2 together with 
de-coupling capacitor C18 provide.a half 
supply reference for IC4. The maximum 
gain of ihe stage is determined by R10, R15 
and VR2. The signal at IC3 pin 2 nonnally 
contins unwanted high frequencies. C19 
rolls off che high frequency response of the 
amplifier reducing this effect. The amplified 
audio frequency signal is ouiput at IC4 pin 
6. R16 limits the output tével. This resistor 
has been inchidesd to limit the output level 
and allow cosect Operation if headphones 
are directly connectel 16 P10 foc moniianng 
purposes.An further atcenuated AF output 
is available ar Pa. 

The frequency of the phase focked loop’s 
intemal osciilatar is determined By RO, VR1 
and €14, VR1 has been included to allow 





IC3 to be adjusted such that i: will lock to 
the incoming signal. 

Throughout the receiver ciocuit. the values 
of coupfing ancf DC blocking capacitors have 
been chosen to atienuate low frequency 
signals, This has # bencficial effect in that it 
reduces to response of the receiver to the 
effect of ambient: artificial lishtine. 


Building the Circuits 
The circuits may be built on standard single 
sitlect copper clad board. Fibreglass board is 
recommended. PCB layouts and component 
overlays are shown in Figure 3 and Figure 4. 
Insem and solder the components onto the 
PCB referring to the rélésant component 
overlay. Start by fitting the low profite 
components such as resistars and diodes. k 
is recommended that DIL sackets are used 
for the ICs'to prevent damage during 
soldering and io allow for casv replacement 
in the event of failure. Take care to ensure 
ihat polarised components are fitted 
abserving the correct polarity, This is 
important a6 incorrectly connected 
camponcnis can become irreparabiy 
damaged and may even explode. The ICs 
should be fired such chat the noich at one 
end of the device corresponds vith the 
noch on the PCB overlay: Don't forget to 
straighten the IC pins betore insertion into 
the socket Similarly, the diodes are fiued 
such that the position af che band at ane 
end of the diode (marking the cathnide) 
corresponds with that on the PCB overlay: 
Regulator RGT should be hited to 
correspond with its oudine. The polarity of 
elecirolyiic capacitors is normally indicated 
by a minus (-) symbol on one side of the 
device. These should be fitted such that the 
lead! closest to the minus symbol an the 
component is positioned furthest from the 
‘+ symbol! on the PCB. 

Capacitor C5 on the transminver unit and 
C3 on the receiver do not need to be fired, 
for most applications. A position for uhese 
components fas been provided on the PCB 
io allow suitable value capackors to be 
inserted, where it is necessary co reduce the 
fain at the circuit.ar high frequencies. 
Siinilany the value of C19 on the receiver will 
depend on the audio frequency range being 
transmitted. In this type of circuit, there is 
always a compromise berween bandwith 
and the fevel of unwanted noise on the signal. 
A wpical value for C19 is bnF (ceramic). 

The PCB pins are inserted using a 
saldering iron. Insert the pin into the 
appropriate hole in the PCB from the track 
side. Heat the head of the pin with the 
soldering iron and gently press the pin into 
position. To not apply excessive pressure 
with the iron, as this can be hazardous. lf 
the pin is hot enough, very litde pressure 
shauld be required to complete this 
operation. If necessary the pins can be 
straightened after insertion. 

Bath de infruréd emitter diodes anc the 
phore transistor are mounted on pins as 
shown in Figure 5. This allows the height to 
be easily adjusted and minimises the stress 
on the associated PCB tracks, Ir should also 
be possible 10 mouni she devices on 2 shorn 
leneth of screened lead but Jong lenetiis may 
affect the correct operon of the circuit. 
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Figure 4b. Receiver Component Overlay. 
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When vou have finished constructing the 
circuits. take some time to check your work 
before applying power, to make sure that 
there are no errors. In particular double 
check the component values and polamties. 
Look over your soldering to make sure that 
there are no unwanted dry joints or solder 
short ciecuits. 


Testing the Completed 
PCB's 

Ir is probably simplest to rest che transmitcer 
and receiver circuits together. The winng 
tlizerams are shown in Figures 6 to 8. ; 
Connect the transmitter unit to a suitable 
12V power supply. Terminal P1 fs connected 
to +V¥V and P2 is connected to OV. For both 
the receiver and transmitter. it is 
recommenced that the power supply is 
suitahly fused as shown in the winng 
diagrams as this provides some protection 
in the event of a fault. 

When first applying power to the circuit; it 
is a good idea to measure the current 
consumption. If possible connect a 
multimeter set to read current in series with 
the +¥ supply co the circuit. Switch on the 
power co the circuit and check thar the 
supply current does nor exceed 300mA. If 
the current reading is excessive. Switch off 
and douhle check your work. ifan 
oscillascope or frequency counter is 
available, check the output on IC2 pin $. This 
should be a square wave with a frequency in 
approximately the 20kHz to 4OkHz ranee. If 
you do not have suitable test equipment it 
will be necessary to test the operation of the 
transmitter using the recciver. 

fall appears to be well, apply power to the 
receiver circuit. This time the current 
consuntpiion should be well below L00mA 
In order (0 test the various functions you will 
necd some method of monitoring the 
various ourputs. ‘The switched output at PS 


Figure 6. 
Transmitter wirlng 
diagram {data 
transmission). 
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can be checked using the LED arrangement 
shown in Figure § or using a multimeter. To 
check the AF output on Pé anc P10 you will 
need some method of monitoring audio 
frequencies. An oscilloscope with a high 
impedance input is ideal but if you don't 
have one you can pet away with 2 pair of 
high impecance headphones or a crystal. 
earpiece. You will also need an audio signal 
to feed into the cransniitter. This can be from 
a signal generator, a microphone ora similar 
source Of audio not exceeding line level. 
Initially ix will be necessary 0 align ihe 
opcrating frequency of the receiver phase 
locked loop to correspond with that of the 
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transmitter. Ser up the transmitter and 
receiver such that the wransmitter diodes are 
nointing at the receiver phototansistar. 
tnitiatly, space the units at a distance of 
about 50cm. If the spacing is 100 close there 
may be a tendency to overload the recciver 
input so avoid very close coupling..Adjust 
VRI on the receiver until the output at PS 
switches 10 a low condition iluminating the 
LED if conneczed. If all is well, momencarily 
connect P13 on the transmitter PCB to 
terminal Pl on the same unit This should 
inhibit the output of the transmitter 
resulting in terminal P5 on the receiver 
returning to a high condition (LED 
extinguished). Remove the connection to 
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Figure 5. Mounting the Infrared emitter diodes and phototransisor. 
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Figure 7. Transmitter wirlng diagram {AF transmission). 


Pi3-and P5 should switch to 2 fow state. 

Apply an auciie frequency signal to the AF 
input of the receiver circuit (P3). lf you are 
using a signal senentior set it toa frequency 
of approximately 1kHz . Alternatively you 
€an Use 2 music or other source but in 
either case the nunamun) output level 
should not exceed 773mV rms. Before 
connection set the output level of the signal 
source 10 mininwm. 

At the receiver end connect an 
oscilloscope or crystal earpiece berween P10 
(signal) and PH] (6). Slowly increase the 
tevel of the signal source until an output is 
detected at the receiver. Initially this. may be 
considerably distorted. Adjust preset resistor 
YR2 on the transmitter to achieve minimum 
distortion at dre receiver output. If you find 
icis:2 problem obtaining an undistorted = ° 
output, check thar vou are noi overloading 
the -input..[t will be necessary to adjust VRE 
on the transmitter to the most apprapriate 
setting for the inpur level you are using in 
order to prevent clipping at the input stage. 
On the receiver, VR2 is normally set for the 
highest output level achievable without 
distortion. Ie may be necessary to recluce this 
setting if you are driving further amplifiers 
from the receiver. It should be nated that 
the audio produced is not hi-ff quality and is 
of limited bandwidth. However, ir is 
accépmble.for many applications. 

Increase the distance between the 
transmitter and receiver units undl che PLL 
looses lock resulting in the output at 
receiver P5 switching high (LED 
extigerished). Try ta retune the receiver by 
adjusuing VR1 repeating the process unil 
maximum apermting ringe is obtained. If 
you are using the link to transmit audio 
frequencies adjust ¥VR1 an the receiver to 
provide minimum distortion at the output. 

The actual range obtainable is dependant 
on several factors burt is evpically 2 few 
metres. This can be considerably increased 


with the use af lenses. 


Jake care mot io frouch resistors R10 anci 
Rti on the transmitter as these reach a 
relatively high temperature. 
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Using the Infrared Link 


The link has been designed in the form of 
general purpose moktules and can be used 
in a wicie range of applications ceqiiiringe 
short minge cOmmunications over 2 distance 
of a few metres. The system can be used in 
connection with point to point dara 
iransmissian, security, remate conoal ancl 
wireless headphone links. 

When positioning the units, it should be 
remembered that there must be a clear line 
of sight path between the transmitter anc 
receiver. As infrared energy is basically 2 
longer wavelength form of light, ic can be 
reflected from walls and mirrors. This can 
be useful if you nerd to transmit the signal 
round 2 comer ina mom or corridor. i 
should also be remembered that some 
materials rhat are transparent to visible light 
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can produce cansiderable airenuation of 
infrared eneray. 

The circuit is designed so as to reduce the 
effect of ambient infrared emissions from 
mains operated lighting etc. However, bright 
lights may affect the operation of the 
receiver. If this becomes a problem, try to re- 
sight the receiver if possible. Avoid mounting 
the unic where the photo transistor wilt be 
exposed to direct suntight as this tends to 
result in sacuratian and poor performance. 

It is also possible chat the receiver will 
respond.io other infrared devices ihar are in 
use around the home. An-example of this is 
the remo.e control units used operate 
televisions, video recardets and siniiar 
appliances, These usually operate at a 
specific carrier frequency, often around 
38kHz. The operating frequency of rhe 
infrared Jink has be chosen to avoid this 
frequency, If vou find chat the receiver is 
affected! by a remote control device it is 
possible to change operating frequency of 
the link io overcome dhs. The frequency of 
the PL. oscillator on the receiver can be 
tuned over 2 sufficiendy wide range using 
¥R1_ Usuaily, it is only necessary to make a 
smalt change to the value of R7 and/or C10 
on che transmitter board in order to shift 
the frequeacy enough to cure the problem. 


Saving on Components 


For some purposes, not all of the 

componcnis may be required. For example, 

— iffyou are using the system for remote 
control using the output at ceceiver terminal 
P35, then Rl — R4, VRi. VR2, CL, C4 — C6 and 
IC] can be omitred from the wansminer: 
circuit. Similarly [C4, R10 — R16, VR2, Ct 
and C18 — C20 can be left our of the 
receiver circuit. Also, the component values 
used are not optimised for any specific 
application and some readers may wish to 
experiment with the circuit arrangement 
and vitlues. The PC#’s shoul! provide a 
good basis for this type of experimentation. 





Housing the Units 


How you house ihe system will be very 
much dependant on the application. Both 
the transmitter ani! receiver uniis can be 
mounted in.a box using standarl M3 nuts, 
bolts and washers. The transmitter diodes 
and receiver photodiode can be mounted 
behind a small hole in the case or alternatively 
behind 2 suitable plastic intrared filter. 

When choosing 2 case for the ransmitier, 
bear in mind that parts of the circuit 
operate at an elevated temperature if the 
circuit is operating for mere than a few 
seconds, Allow for ventilation if possitle 
and avoid mounting the PCB where the 
hear penermied may affect plastics etc. 


Next month... 


Next month, we will took at some 
applications for the systen1 and how these 
may be implensented in practice. 


Producing The PCBs 

The PCB can be produced using the 
standard UV exposure method. if you 
do not have the necessary equipment 
to produce a board.in this way another 
method is to use.the ‘Press-n-Peel’ 
system. (Maplin stock code AB1i5R). 
This is a type of iron-on film that is 
relatively, simple to use and is: capable: 
of producing good results, 

First it is ‘necessary to copy the PCB 
layout onto the film using a standard 
photocopier. The track layout: should 
appear as if you are looking through: 
the PCB from the componént side. 
After.the copying process the film.is 
trimmed to an appropriate” size and 
placed face down on an appropriate 
sized piece of copper.clad board. As 
with most PCB manufacturing, 


TRANSMITTER PARTS LIST 


COST £14.30 APPROX. 


RESISTORS 
Min Res ik 
Min Res 10k 


The Receiver Board. 





pracesses, it is recommen ded that the — 


copper face of the board is carefully 
cleaned before applying the film, so as 
to remove unwanted oxide and 


‘grease. A. domestic iron may then be 


applied. to the surface of the film to 
transfer the arivork onto the copper. 
It is important to apply the heat evenly 
and ta ensure that the artwork has 
been fully transferred to the copper 
before removing the film. The board 
retains the heat for some time after 
ihe iron is applied; so ensure that you 
allow enough time for cooling before 


the film is removed. Although the. 


transfer is usually relatively good, 
there are sometimes areas where the 
etch resist is missing. In practice, this 
is not normally a problem the missing 
areas can be carefully filled in using 


RESISTORS 


af etch resist pen. At this stage the 
PCB can be etched. Details of suitable — 
etchants are-given in the literatu re 
supplied with the product. Once etching 

is complete, the femaining solder resist’ 

is removed using the appropriate 

solvent and the PCB may then be: 

drilled in thé usiial way. | 

if you do not have the equipment to 
photo-eich PCB's and you want a low 
cost alternative, the ‘Press-n-Peel’ 
system fs weil worth considering. 

Link LKi can be 
fashioned from a short: 
length of wire or a 
component lead off-cut. 
Bend the wire-to the 
correct size so that‘it. 
fits neatly into - 
position on the PCB. 





INFRARED ‘RECEIVER ‘PARTS {LIST | 


COST £10.30 APPROX. 


MASK 


CAPACITORS 
C1. 
C2, 7 
C3, 4,5, 9 
= 
C10 
Cit 
SEMICONDUCTORS 
TR2 


MISCELLANEOUS 


in Res 18k 

Nin Res 100k 

420R 2 Wreitt 

Vit Enct Preset 160k 
Vit Enct Preset 10 


Genslect 1OuF 63V 
Genelect LOOuF 16¥ 
Minidisc 100nF 16¥ 
see faxt 

Dist 20nF 50V 

Poly Layer 2.2nF 
Genelect 220uF L6V 


LAIS6 /CN 
FBLOSACZ 
Side Looking IR TX 


8 Pin DIL Socket 
Pin 2145 
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R4, 6,8, 10, 15 
aizooK 5, 11, 12 
D120R R7,9,13, 14 
UHASY R16 


UHiss 
CAPACITORS 
Ci, 16 
C2, 4,.6, 2 
C3. 7, 11, 12, 13, 17, 18 
BXOOA papa 
hesn meoet one 


aaip «= 44 
SEMICONDUCTORS 

OB730 © 1C4, 2,4 

vaso | SS 

Gree RS 

OL26D 

CHIOL 01,2 


MISCELLANEOUS 


MASK 


b> et KD Pe Pe 


ALT?) 
ATA0T 
YRT5S 
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2 BLLT 
14 pins FL245 


Min Res 1M 
Min Res ik 
Min Res 100k 
Min Res 10k 
Min Res 100R 


Genelect 100uF 46V 
Disc 10nF SOV 
Minidise LO0nF 26¥ 
see text 

Genelect 10uF 63V 
Poly Layer 2.2nF- 


LF3S1N° 
LM567CN 
7BLO5AGZ 

Side Looking IR RX 
4N4148 


8-Pin DIL Socket 


Pin 2145 


MIM 


Mik 


MLOOK 


viOK 


‘MTOR. 


AYAOT 
BXOOA 
YR75S 


Ale Td 
VWiW248 


WO30H 
QHEQA 
gl26D 

CHM 
OLBOB 


BLt?T 


lipins £1248 








Hybrid & 
nIGLES 


Jobn Mosely continues his look at these 
environmentally friendly vehicles. 
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Renault Hymne 
The Japanese are not the only car 
manufacturers, producing electric driven’ 
vehicles, Renault has been working for 
some years on electric and hybrid cars. The 
iivymae GYbhnile 5 Moteur Normal 
Electrique — hybrid wich electric matory is 
based on the light commercial Renault 
Expcess. The difference with uhis moet is 
that the driver can select either pure 
electric or hybrid mode, and is desiuned to 
cover 1 to 120km per day, a third of it in 
urban intffic, with at feus: a dozen staps and 
restarts. It is equipped with a 1SKW eleetric 
rotor and a 3200cc, 4SkW petro! engine. 
In hybrid mode, a ‘supervisor’ computer 
continually adjusts the mode of propulsion 
— electric, intémal combustinn or mixed — 
according to speed, acceleration, and the. 
level of battery charuc. The object is to 
buhance the power output hetween the 
petrol engine and the eleccric monorso as 
to minimise fuel consumption. and 
emissions. The result is a car char 
consumes only 3.7La! petrol and less than 
IKWh per 100km. Lip to GNkph, the car is a 
pure electric vehicle, but above this speed 
the petrol engine progressively takes over 
and ensures a runge af up io G00km. The 
electric manor provides additional power 
for maximum acceleration, or to-achieve 
the highesc speecs. Although it weighs 
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1,500kg, it.can achieve 160kph. 

In pure electric minde the range is 35km 
and a top speed of 125kph, swith all the 
typical comfort and characteristics of 
eleciric vehicles — smooth ride, extremely 
quiet and ne pollution. The 235ke NiCd 
bauery pack is recharged by 2n external 
164 power supply or by the petal engine 
driving 4 generator. 
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The Renault VERT 


In this next generation hybrid vehicle, 
Renault have combined bareries with 2 
‘iurba-generator” to power the tvin back- 
ta-back mounted-ac synchronous eleciric 
motors in a from-wheel drive Espace. The 
resuil is a vehicle that has been classified as 
ur ULEV (ultra low emission vehicte). 

The ‘turbo-generator’ is a compact 
desiuning feanuing 2 purbine that drives a 
conventional generaor to charve the 
batteries and drive the electric motors. The 


generator i directly couple! to rhe aurhine 


tnd has an exeremely high ourput, since 

ihe curbine coiates at nearly 90,000rpmit. A 

wHbine offers the following advantages: 

@ high power with simple, compitct design. 

© continuous combusdon which ereatiy 
rectuces polluting emissions without the 
need for a catalviic convertec 

@ high output. 


® can use various fuels, both liquicl and 
gas without the need for modifiction 
@ fever moving paris. 

The turbine develops 38k’ anct has 2 
state-ofthe art heat exchanger anc 
combustion chamber with lean premix, pre- 
vaporisation. The turbine, shaft drives 2 
compressor which supplies air compressed 
by 2 factor of four to the inlet manifold. 
After the fuel, nonnafly diesel, has been 
bumit in a sefFsustaining (after inital 
combusiion by a pilat flame) semi-open 
chamber at consuint pressure, the burt gs 
escapes aia very high velocity and ata 
tempeniture of 1025°C, to crive the turbine. 
A ‘rotauinu’ heat exchanger consisting ofa 
ceramic matrix rotating at between 10 ta 
20rpm, which alternatively passes thraueh 
the exhausi gas and the intake flow of 
compressed air. The ain is 10 ineresse,.as 
much as possible, the air temperature 
belore i enters the cambustion chamber. 

In town, the batteries provide all the 
power to the electric maiors up 10 63K 
more than adecuare for diving in unffic. On 
motomvays, the turbo-generators 3SkW of 
pover allows a cruising speed of 130kph. 
For exita power, the driver simph’ 
accelemtes harder, and porver frum the 
batteries are ndded bringing the totl power 
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‘Photo 12;Engine 
compartment of Peugeot 
‘Dynalto’ showing 
cutaway of the system. 
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iG SOK, Top speed now rises to 165kph, and 
acceleration from 80 10 120k))h wakes less 
than 20 seconds — without any gear change. 

Renault hope to start volusne production 
ofa hybrid vehicle. at a realisuic price 
between the years 2003 and 2005. 


Citroén Xsara Dynaito 
Although perhans not 4 tue hybrid svstent, 
the “Dynalio’ irom Citroén is an interesting 
CONCEPL as it cConthines the function af the 
fwheel, alternator anu starter into one unit. 
The unit is only 6.8cm wide und is positioned 
benween the engine and vearbos: replacing 
the flywheel. An electronic management 
system contruls.its aciion aod provides a 
system tha: offers several advantaves. 

When the car is stopped for more than 
mo seconds the engine is shut down, and 
restarted by simply selecting a lower pear 
und pressing the accelerator. Normally the 
engine will restart in 1/£Gth of a seconc] 
which is a tot fess chan conventional ssarters, 
Ther can inke up to three seconds. When 
running. cicctric energy generated is stored 


Figure 8. Fue! cell electric vehicte layout, 
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by the Dynalto system and is available at any 
fime when sudden acceleration is required. 
This booster power is rated at SKW (8bhp), 
and, additionally, can be of use at low 
Speeds (6 avoid stalling when performing 
difficult manucuvres. 

By nature, the rotational speed of an 


internal combustion engme is never 


completch uniform. The torque of the 
Dynalto system helps srabilise che angular 
velocity of the engine, wid generally 
counterict the torsional vibrations of the. 
powctrin, thus making the engine’s power 


curve more linear. The resuit is 2 car that 


runs 3 lot smoother in cll situations including 
sudden acceleration or braking, which 
incidentally includes regenerative brakine. 

The engine used in the Xsara Dynalia is 2 
65kW (S0bhp) 1560ce petrol engine, with a 
fuel consumption that fs claimed to be up to 
20% fess than tha: ofan equivalent model 
without the Dynalto system. 

One nice touch is chat the car has two 
220V power oudets for running small mains 
electrical appliances! 


Signals from 
? vehicle sensors 
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Fuel Ceil Electric Vehicle 
The world's first practical fre! cetl was 
mounied on the Amercian Gemini ¥ 
spacecraft in 3965. [x produced electricity 
for the crafz using the reaction between 
oxygen and hydrogen, and as a by-produa 
created drinking water for the crew. 

The fuel cell eleciric vehicle (FCEV) uses 
en unlimited supply of # combustible firel — 
oxygen — and an oxidising agent—air. Figure 
5 show's a ivpical lavour. The Renault Fever” 
(Fuel celi Electric Vehicle Extendec| Range) 
earries the hydrogen in liquid form in a. 
cryogenic tank at -253°C! The Fever is based 
on a Laguna estate (sce Figure 9) and at 
present is a clemonstrator desioned and 
produced to evaluate this type of propulsion 
system. The electro-chemical reaction 
gencrates 30kW of electric power at a 
naminal 99¥ dc, which is then converted to 
250Y to power the synchronous electeic 
motor. The by-produce of this reaction is 
water Again batteries are used to store 
charpe-from the generasor anc from 
regenerative braking. Range is 500km, wich 
a top speed of 120kph-. 

Toyoia usé methanol to produce 
hydrogen in their FCEM which is based on a 
RAV4 off-road vehicle: A methane!) reformer 
(see Figure 10) is usecl to produce.the 
hydrogen. Methanol and water are mixed 
and heated to vaporisation then catilvsed in 
the reformer to produce H:and CO: 
Aithough CO: is a by-product, the level 
produced is less chan half of conventional 
petrol engines. 

Heat + Catalyst 

CHC:OH + H:O — 3H: + CO: 
(Methanol) Watern - (Hydrogen)(Carbon 
Dioxicie) 


As methanol is 2 liquic fuel, it presents 2 
prictical solution to the hytlrogen supply 
problem. It is presentiv made from oatural 
gas but in large volumes. it-could be 
produced! from biomass; so helping to 
reduce dependence an fossil fuel. 

Basically, the fuel ionises hydrogen, 
exuracis the free electrons as electricity, anc 
then applies that curren: ta produce water— 
a by-product of the. process, which in the 
case of the Toyota FCEV is passed back for 
use in the merhanol reformer. 


Hydrogen 


storage unit 


Power control 
unit 
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Nickel Metal Hydride Battery 


Electric Motor 


SOV/250V Convertor 


Figure 9. Renault ‘Fever’ schematic. 


Supervisor Fue! Celt 


Exhaust Ges 


Figure 10. Honda hydrogen reformer. 


Fach cell consists of ar electrohie 
membrane.sandwiched benveen negative 
and positive electraxtes of woven carbon fibre 
with particles of platinum catalyst adhermg to 
them. Hydrowen is fed to the neganive 
electrodes, and oxygen co the positive 
clectnxte. The platinum catalyst ionises the 
hydrogen and the ions migrate through the 
membrine towards the positive electrodes. 
‘The negative electrons retéased by ionisation 
are also attracted to the positive electrodes, 
but casinot pass through the membrane. 
Instead they travel through an external circuit 
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Methana! Reformer 


Access Hatch 


Liquid Hydrogen Tank 


RENAULT FEVER 


Reformed Gas 


to 
Fuel Cetl 
{(3H2 + CO2) 


Exhaust Gas 


as electrical current (sec Figures 11 and F2}. 
One fuel cell can produce only about 0.7V of 
elecicicity, so many Riel cells are stacked 
tuvether, separated by sheeis of carbon to 
create a fuel cell unit. Tovo use 400 cells to 
produce a 300V power source. 

Since the amount of electrical current is 
derermined by the amount of hydrogen per 
minute that can be pushed immugh the 
electrolyte and combined with oxygen, it is 
important to optimise both che position and 
shane of thé nro supply channels, The 


intermal resistance is Iess than chemical 


eddiipeese 
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- batteries. so power output can readily be 


increase by supplying more oxygen anc 
hydrogen. Furthermore, wet electrolyte 
membranes speed reactions, so ihe air is 
humidified before it is fed to the fuel cells, 
and efficiency is improved by operiting che 
cells at the higher end of the 40°C 19 80°C 
operating temperature range. Toyota have 
incorporated these features in their design 
anc produced a fuel-cell that is capable of 
powering a 4kW motor, fitied in the 
drivecenin which is similar to all the Toyota 
range of electric powered vehicles. 


o i — 


—-» Alternating 
= current 


Electrolyte. 
membrane 


Waier ——. 


Negative Positive 
Fuet cell body electrode electrode 
H2—> 2H'+2e 1/203+ 2H + 2e>H.O 
(e: electron)- 
Figure 11. Fuel cell chemical action. 





® Fuel cell structure The Future 
: Tovort has noi just limited their hybrid 
= electric evelopment £0 cars, they have also 
: used thei 1500cc hyhrid system in 2 simalt 20- 
canal : Seater urban bus with a range of over 400km. 
Hydrogen . 7 . : The eventual aim of all dis development — 
| | > dong with other major companies and the 

> Japanese government — is to achieve 2 
: smoother, more comfortahte tmnsparn system. 

Research ancl clevelopmenc in dhe mext- 
generation intelligent transport system (ITS) 
iS progressing ata capid rate. ITS represents 
the integration of the traffic infrastrucrare 
with today's advanced! elecironics, 
information and communications 
technolovies. The dca is to bring together 
these technologies to create a smooih 
interface between roads, vehicles and 
people, anc ¢o along way (owns reducing 
indffic congestion, improving safery and 
producing a cleaner environment: 


Negative , Positive 
elecirade .. electrode 


Electic current 


Points ‘of Contact 
Honda TUK), "4: Powe ‘Road Chis wich, 
London. W4aSYT fe: 0151 .747 {A400 


‘Tiyota (GR) Ltd: The Quadrangle, Redhill, 
Surrey. *RH1114 4PX Tel.'01737 76858 


Electrode Renault 34 qual du Point'dy lour = ‘97109 
(with platinum catalyst) 


Separator 
(carbon materia) 


Boutogne’ Bila: aur} Cedar = France 


‘Citroen §2. be Victor Hugo 

92200: SS reaily sur-Seine., ‘France 

French Ter hnoeloty Press: ‘Bure ath, 

21-24 Grosvenor’ Place. ‘London SW1X 718 
Tel:$01 71/235 5330 


Electroiyie membrane 


Figure 12. Honda fuel cell construction. 
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he Giobal Positioning by Sarellite (GPS) 

system is technically quite smart. It is a 

wortdwide system, in which 24 taw- 
orbit satellites continually wack over the 
camh's surface, transmitting signals in a 
continuous stream of data. Ar any pasni on 
the earth's suriice therefore, there are 


always a number of these satellites in line-of- 


sight. Thus, a satellite transmission receiver 
at any point can pickup signuls from several 
satellites simuleancousiy, Depending on 
satellite position, anc not taking into 
account high buildings, ees, or other 
obstructions around de reception point, 
there can be upto seven or eight satellites 
‘visibie’, and never fewer than chrec. 

Dain transmitted trom each satellite 
contains infomation relating to its position 
andl orig, 5 Well as all other sateljites, 
whether it's functioning correctly, and che 
precise time. For this reason, 2 suitable 
receiver on the ground can use che data 
fron all satellites it receives from to calculate 
its Gym exact position. It’s a bit like the old 
schoal physics experiment where someone 
fires a fun at one side of the school plaving 
field and another measures the time 
difference bervcen seeing the smoke the 
gun emits and hearing the-pun retort io 
calculate the speed! of sound. In the GPS. 
system, it's Taclig waves (the speed of which 
we know) not sound that’s used, and the? 
differential intormation is used ro locate the 
recetver not eafcuiate speed, bur the 
principle is more-orless che same. 
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_ Aireview of two GPS products by Keith Brindl 
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The US government developed the GPS 
system as 3 means of tracking and locating 
missiles and objects, and for this purpose it’s 
accurate to within Im anywhere on the 
earth. However, aware that this could he _ 
used milicarifv by athers, the satellite signals 
are scrambled to reduce accurtcy somewhat 
for commercial systems. Nevertheless, tne 
system is always within 100 metres s0 you 
could &nil your way to the rop of a mountain 
you're walking up, but vou couldn: drop a 
missile direcdy on che Houses of Paniament. 

Recenth: commercial GPS receivers have 
been introduced which allaw anyone to take 
advaniage of the GPS system. Theyre noi 
particularly expensive, starting at under £100 
jor basic niodels, ahthough some fullearured 
models are well over £1000. Many of them 


are banery-powered and pocket-sized, soare : 


idéal companions for walkers, evciists, and 
motorists. The system though is still in its 
infancy so current GPS receivers tenu to be 
quite technical, and users need to be able to 
map read precy accurately. Things will 
change over the coming years though. 

We've picked a couple of GPS receivers 10 
road ist; the Garmin GPS Hl and the Magellan 
GPS ColorPRAK. These are both portable 
devices, intended for quite serious use, The 
Garmin GPS IT is available from Maplin (order 
code ES21X. £399.99), either by mailorder, or 
chrough our nationwide chain of scores. 

The Magellan CoforTRAK is the first 
pormble GPS receiver to feature a colour 


screen. While this isn't a missive 


improvement over others with more basic 
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Conversely you can with the aid of a map plin 
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LCD screens, it does help to difierentiate 
features as you view them. It's a rather 
chunky receiver, but comes with a uschu 
pouch that cin be strapped cos belt and. 
boasts the fongest Dattery lite of any pormble 
GPS receiver — up ta 30 huurs. 

The Garmin GPS U1 is quite unusual in a 
portable GPS receiver in that ii is supplied 
with on-board worldwide maps. This means 
that, from first power on, you can facate 
voursell anywhere in the world. As you 
move, che map adjusts to keep your position 
central. This would be awoncdlertul feavure 
except that the map detail is quire limited. 
Major roads and towns are shown, burt 
there’s no detail below this. As such, it's a 
cood too! to have on vour dashboard while 
driving, as iis sit-uprand-beg shape supports 
unis usage, though not particularly effective 
while walking. Also, bantery power is quite 
pon, only eight hours. 

So what does anyone do with 1 GPS 
receiver, apart from fucuing position? Well, 
GPS receivers are ideal tools for people who 
take map reading anil outdoar pursuits 
seriously. Yes, at cheir very least, they can tell 
you where your position is on 3 map. Als, 
they can be used ro record specific points of 
inmerest, tennecdt waypoints. As you move 








-dione, a GPS receiver records your muldple 


positions inn automatic log, called a track 
that does not require you 10 mark waypoints 
as you propress. These give.a record of where 
you have been, ant vou can monitor this real- 
ime as vou move, or alterwarts hack honte. 





| 
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before you leavé home. In effect, GPS 
receivers are locaional pawer tools for 
iravellers —- modern day.equivalents of the 
compass and the sextant 

As useful as GPS receivers are alone, there 
is something else we can do with them. 
Most GPS receivers have a data port, 
shroush which the receivect data from the 
GPS saiellites is pumped out, according ton 
standard dey elope by the US National ; : a: en: 
Maritime Fkectronics Association (NEMA) > ite ; at Le be a A 
called NMEFA-0183., Electrically this is similar: ; ) ea 
to R§-232, which means that most 
computers can he connected ta most 
receivers and, together with the proper 
software, can use the received GPS satellite 
signals for further purposes. Tepically, this is 
tO interface with on-screen maps, so that 
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positional information is displayedinamore : “G95 bea Pope: Suc ees ese 
triendly way than a GPS receiver does on its : Latve FAME FETT 
own, Effectively users can monitor their ali dada 
position on an accurate detailed map asihey : gp S20? 7 Spe: 2272870 


Ziz Type Assis Fn: 


move. Another use, however, is to upload 
and downloud tack, route and waypoint 
details berveen GPS receiver and computer. 
So, after an outing all dewils can be 
downloaded to the computer. to view the 
outing on the on-screen map. Or a 
complete outing can be planned beforehand =: in that it allows users to import maps 
on computer, then uploaded to the GPS ‘scanned from OS maps, say. or from 
receiver. Needless to say, 2 GPS receiver's > Intemet-based map servers} io whatever 
functionality can be greath: extended in scale or accuracy you want. From there, it’s a 
combination with a computer. 2 simple matter of linking directly to a GPS 

A sofware package that allows this sort of receiver. Most. common receivers, including 
functionality is shown. It is a Macintosh the. iwo used in this review, are usable, The 
format product callect GPSy. Similar products screenshot of GPSy m use shows a real-time Magellan http://sorw.magel langps.com 
are available for whatever your camputing map being used from the UK Streeimap aap Garmin: http: //wew.garnin.com 
pittorm. GPSy is quite a powerhul product server (at hitp:/wewstreemmap.co.uk) co >  GPSy: http://www. gpsy.com 
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locate position. From here, position on the 
Map as you move is disptayed in ceaHime, 
shorn by the cross-hair cursor'an screen, or 
you can downloadAipload receiver details 
from and to the computer It’s the perfect 
companion to sive a more high-tech front 
end to a0 already high-tech GPS receiver. 
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CONTROL & @ | Technical Information Services 
Mi Ilford Suppliers of all Service/Fault/Technical Books 


R O B O T i C S Instruments We. have the world’s largest selection of 
BASIC Stamps- Scenix . Ss 
@ Re Programmatie — 7 © Fastest a-bit micro ERVICE 


@ BASIC language . @S0MIPS 


@ 85232 Serial ports " Flash Eprom a ; : i, * U; A L¢ 
© f or 16 FO lines a @ ians pins 7 + f 


© SPUDTAIE JE @ PICI4CSx 
@ Fai developnient ; pin replacement 


VCR CIRCUITS £8.00 CTV CIRCUITS £6.00 
Serial LCDs 


@ 85232 Seal interes = i | SERVICE MANUAL LIBRARY 
@2xlbto%t0 Beart aa aaa BUY ANY MANUAL FOR £10 


@ Simple 3-pin cannection 


® Imegrai Keypad option | ‘4 OR SWAP AT £5.00 EaG@H PLUS £2.50 P+P 


Bie gas Robotics Se —— “—— . 
meee pss a ee Initial joining fee £69.95 (£20/annum, thereafter) 


5-Axis As ; 
4Jaet. SE ari ka Hundreds of people, both amateur and professional, 
“AXIS HTACHINC AMINA PLE 


Shia baced : al ‘é have already discovered exacily how efficient and cost 
@ Drills PCBS 7 saving this library is, even if you only use a handful of 
® 3-Axic movement a manuals each vear. 

@ Srepper drive . : . a Ee 

fd Tir cele Midlinbank Farm, Ryelands, By Strathaven, 
OWin3t Servo Controller Sioba Lanarkshire, ML10 GRD 


saitware f @ Contre! up 
N.B. There is a £2.50 posvhandling charge on all orders 


to & serves ‘ 
@ £5232 =, IR Decoder 


Commands 


Send an SAF for vourjree quote and catalague 


© ces any remote 


© * digital outputs Phone our hotlines on: 
® jocele/momentar 


rm! | 1698 883334/884585 


Milford Instruments 01977 683665 wiww.milinst.demon.co.uk or Fax 01698 884825 
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In this final part Greg Grant looks 
at the nuclear power, factor 





nuclear reactor is 2 device which 
supplies a continuous How of hear 
encrey derived from nuclear fission. 
t operates on the principle that some 
racioacuve atomic nuclei, when bombarded 
by neutrons, penerate even more neutrons. 
This process becomes seif-sustaining, 
provided the speed of the bombarding 
panicles is sufficiently conroiled. 

The reactor’s ‘fuel’ is uranium 235, 
uranium 238 or pluconium.239, the speed of 
the bombarding particles being conwolled 
by what is termed 4 Moderitor, Finally, a 
heat exchanger system udilises che reacror’s 
output to clrive the turbines of an electtic 
power plant. This basic assembly is 
iNustrated in Figure 1. 

The first seif-susisining reaction was 
trisvered ne arounct 3 3.45pm on December 
2nd, 1942, froman”. . exponential graphite 
uranium pile,” ‘located j in a disused squash 
court, under the football stadium of the 
Liniversicy of Chicago. The uranium atoms 
had been split by ‘moderated’ neutrons, 
which liberated the energy. 

The word pile was used initially for a very 
goad reasan: it described exacily how the 
‘fuel wis assembled. To begin with, a hase 
lover of uranium had a laver of carbon 
placed on tap of it. The carbon — in tum — 
was capped by another layer of uranium .- 
which was subsequently tapped by a second 
layer of carbon, and so on, farming the 
‘pile,’ or stack, of Figure 2. 

The term remained in vogue for sone 





Figure 1. The 
basic principles 
of a nuclear 
reactor. 
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years until, through incteasing experience 
and further dsciopmicnar within the 
industry. they were constructed ina more 
precise and efficiemt way As a resull, they 
came ta be tennied nuclear reactors. 

The Chicago assembly produced the 
nlutortium used in the nuclear weapon 
dropped on whe city of Nagasaki. The 
destructive power of this — nd the earlier — 
weapon gave the embryo industry, as we 
have-seen, the worst possible press that 
almost any new enierprise bas hac to 
endure before or since. 

Yet by £990, ‘There were more than 400 
nucear power reactors in operation ja some 
26 countries. 

Moreover, 2 fomher 100 were uncler 
constniction. Therefore about 400,000 
Megawatts (MAY) of the world's electricity ts 
nuclaurgenerded By che dawn of the new 
millennium matiers will be different again. 

Ay is estimated that one-third of ail electric. 
power generied world-wide will, by 2002. 
come from nuclear plants. Given the 
dangers inherent in radioacivity generally, 
how safe are such plants presently? More to 
the paint, will this safery factor be improved 
upon in the futures 

‘The ficst thing to nore concerning the 
nuclear power industry is teat If was 
initiated! anc developed i in two of the most 
cechnologically experienced nations in the 
world: the Unitect States of Anverica and 
Great Britain. Since the beginning, rhe 
industry has been well :snware of che safety 
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pricedures and siatutory enacuments char 
have been io place in both countries fora 
very long time, in sonte inclustries for 
alimeast nvo hundred years. 

Yer despite such precautions in the milway 
incdlustn; in rechnological manulicure, in 
heavy construction ancl in commercial airline 
operations workiwide, human errar can — 
ancl has in ihe past — resulted in death and 
injury on a scale far greater than chat of any 
nuclear accident thus Far. 

What inany people are unaware of or —in 
the case of the viciously anti-ttechnologicat 
eco-lobby — choose to ignore, ts that in ihe 
nuctear industry safety is paramount. Nor 
has che press helped. Any form of disaster 
“sells newspapers and makes news, anil 
the nearer the- disaster is co home the 
beter. The medi must bear some of the 
responsibility for the somewhat irrational 
aititutle of the pubiic io nuclear energy.” * 
Nevertheless the first nuclear accident was 
caused by a cocky complacency, wpical of 
nmuiny industries even today. 


The First Nuclear 


Accident 


On the 21st of May 19-46 Louis Slatin, the 
Canadian who assentbled the core of the 
first atomic bomb, was preparing ia take up 
an Assistant Professorship at the University 
of Chicage. Before leaving his post at Los 
Alamos nuclear faciliry, he had one 
important Gury ic perform. This was to 
show his successor, Alan Graves, how io 
bring wo critical hemispheres of plutonium 
aimast togeiher. so that a very slaw anil 
controlled chain réaction woulr! result. 

The mo hemispheres were kept apart by 
2 pair of metal spacers, tocated on the lower 
hemisphere, Slotin removed dese shims 
and replreed them with a screwdriver blade, 
hefcl in his cight hand. The screwdover 
however slipped and che nwo hemispheres 
connected. Immediately, a blue viow filled 
the room and ihe newtron manitor went 
berserk. This was followed by a hea flash- 

Slotin almost immediately knocked the 
mo hemispheres apart with his bare hancs, 
terminating the chain reaction, before 





Figure 2. The world's first nuclear ‘pile’ at 
the University of Chicago, 1942. 


euling for an ambulance. After five cays tn 
hospital, his hands swelled consitterably 
and, despite daily cransfusions, his white 
blood cell count continued to fall dr: astically: 
Four days later he was dead. He hael 
received a radiation dose of same 900reim. 

Alvin Graves had taken alxout 200rem, 
initially: resulting in sickness, which subsided 
after about eight hows. Five days after being 
ddmited 10 hospital, his temperiture.reached 
103°F and he received nvo blood transfusions. 
He was allowecl home after 1} days anc 
subsequenity macie a complete recaven: This 
was the first nuclear accident, brougtit about 
hy a mixture of complacency and the ignoring 
of saleiy procedures and devices. 


By 1957 most people thought of s nuclear’ 


pile asthe ‘engine’ of an atomic weapon. A 
nuclegr power station therefore had w be a 
controlled honib of some kind, encased ina 
very solid caniainer, one much rougher 
than tht encasing a weapon. Therefore if. 
there was any danger from these new 
geneniting stations, it would surely amount 
tO a gant explosion of some kind, although 
such a scenario was highty unlikely, given 
the safety procedures and precautions. No 
one thought of the jeakage of radioactive 
material into che-atmosphere. Not thar is 
until 3 second accident occurred in 1957. 


The Windscale Affair 


In 1956 the British production engineer 
Christopher Hinton opened Calder Hall” . 
the first targe-scale nuclear power station in 
the worl! which supplied public electricity.” * 
The main British nuclear power effort 

was Concenwated at what is now termed 
Windsctle anc it was here, on the Sth 
October 1957, that the first major British 
nuctear accident took place: in Windsealé 
Pile No. 1. 

During a procedure known as Wiener 
Release, there was a fiture of one— or 
perhaps more — of the fuel cans, which 
simply oxidised. The monitoring 
instrumentation did noi muicate this failure 
until the ailtemoon of the loth. Avisuadl —' 
inspection revealed glowing fuel elements 
ancl flames also.. 

Every possibile technique — from blowing it 
out with carbon dioxide to shutung aff the 
air— hact no effect. The clecision was taken 
finally to use water, which was first applied az 
8.53am On the Lith of October. By 3pm the 
following day che water hac done the trick: 
the pile was cold. Nacurally there was a price 
tO par Almost 40,000 curies of radioactive 
maternal such as strontium 90. iodine 132, 
tellunium 132 and caesium 137 was being 
Feighted away on the wind and deposited 
over the surrounding area. 


The Aftermath 


The seactor operators and oiher workers 
were Weaning respirators and protective 
clothing and their perious of exposure wer: 
controlled, Consequeady the muximum 
ihytoid dose receiverl was 9.5rem, the 
average close about 0.4 rem. 

Nar were the people lising in the 
irradiated! area severely encangered, 
according to measurements of the mdiation 
dosage. it was found that the population 
living in the region of maximum deposition 
had received a dose of around 50miflirem. 
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This compared favourably with che natural 
1i0millirem dose per annum from ground- 
feakect radon gas, cosmic rays and radium 
from building materials. 

However in equipment terms, Windscale 
was a Cosuly business. Two reaction were 
written off, it being considered that 
modiiving Pile No. 2 wo the required safety 
standards would be financially prohibitive. 
Both reactors were completely sealed. 

Moreover, some two million litres of mitk 
were poured down the focal drains as 1 
precaunon in regard to chilcirens’ health, 
although it was still acceptable for use in 
cheese-making for example. 

On Jxdance, chis was something of a 
‘mode! nuclear accident, if there ts such 2 


thing. This view appearec! to be a reasonably 


accuraie One 100 for 25 years after the 
event, further measurements were taken in 
the area. In 1982 the National Radiatusical 
Protection Boar! (NRPB) — having hact 2 
vreat deal more expenence of the effects of: 
low level radistion than formerly — thought 
that the nation’s population had receiv ed in 
exim dose of radiation equivalent to-about 
half the dose it would normatly receive in a 
year from natural sources. 


The Three Mile Island 
‘Disaster’ 


Who, wherever they live, work or play, has 
not heart of Three Mile Istind? Located in 
the middle of the Susquehanna River, 
downsiream from che city af Middletown, 
Penasyivaniz, the ishand was the location of 
an acciden: whose effect on die nuclear 
industry's public image, and on Ameriean 
encry policy i in vencral. was lige short 

of devasratinge. 

Ar dam on March 28th 1979, the Three 
Mile [slanu power station sustained 2 fault in 
its cOoling system, Caused by 2 combinazion 
of tempomninily ineffective valves and human 


error, This mean: that the fission core of the. 


reactor — which was narmaily submerged In 
water — became exposed 10 the atmosphere. 
The highly radioactive fuel rods making up 
the core hegan to meit, releasing radioactive 
gases as a resuli. Athough the amounts of 
mdioactive material released were very 
smail, the incident cuused considerable — 
and unnecessary — anxiety. : 

In reality, the emergency was over by Spm, 
when the staff stahilisec} the reactar ancl the 
correct cooling had been restored and was 
functioning properly, However confusion, 
NOL tO say panic took over”. . as officials 
contradicted each other.” * By March 30th, 
the Suue Governor was advising pregnant 
mothers and children. living close to the 
facility to leave, and many took this advice. 


The. Aftermath 


The major reason Three Mile Island became 
a world event rather than 2 Jitdé Ipeal 
difficulty was the uncertainty among the 
staff as io what exactly was happening, “unc 


: wh Consequendy the politicians were 


badly advised and so dispensed faulty, if 
well-intentioned, advice such as evacuation, 
The industry itself was deeply shocked by 
the event and experienced the cancellation 
or postponcment ofa aumber of orders for 
nuclear power installations as wu resulz. 
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However on the credit sidé the event 
brought nuctear safery ta public attention as 
few other events had done. Throughout te 
world, nuclear reactors and their peripheral 
installations. had their procedures and safery 
records looked at anew to cletermine how 
they would have coped in a similar situation. 

For the American nuclear auchorities, ane 
result was the realisation that continuous 
lining for nuclear apemtors was noi — as hark 
formerly been thought— an expensive option, 
but an Gperational imperative, Moreover, ef? 
nuclear indusiry employees had ia know cheir 
roles in cy emergency situation anc ¢: 
them out speedily anc effectively: 

The nuclear indusiry in general 
America particulary — returned to 
generating electricity once more, having put 
in place-actve measures to limit the public 
relatians damage. One illustration of this in 
Briiam is the current advertising campaign 
the indusin:is cunning encountging the 
public, and schools particularly, co visit such 
nuclear centres 2s Sellafield ancl see bow 
the indtsiry Operates. 

Nine years after Three Mile island the 
inthustry was stunned by the son of event it 
had fervently haped would never happen. 


The Big One 


On Monday 28th Anil 1986, Swedish 
nuclear workers at Forsmiark nuclear 
generating station notice thigh readings on 
their radiation detectors. Assuming that this 
inclicatel a makfunction in their own 
equipment, they shut the reactor down and 
evacuated the station. By the afternoon 
Swedish scientisis had detected fallout in 
the atmosphere, indicating that a reactor 
had indéedt developed a problem, bur it was 
certainly not the Forsmark facilin: 

This in. fact would prove to be the ‘Big 
One’, an event that wuukl turn a modest- 
size city near the junction of the Pripyar and 
Ushk rivers in the Ukraine, into a Househole 
name worldwide: Chernobyl 

In Westem Eurone. other countries too 
shoriy became aware of radioactive fallout. 
On the 29th April, a scientific acuiché from 
the Soviet embassy in Bonn, suddenh 
turned up at the offices af Atomfornim. This 
nomgovernmental agency of what wus then 
West Gerimany’s nuclear power industry, 
was asked if i: could advise the:antaché’s 
eovernment on how to extinguish a 


—andin 


sraphite fire in a nuchearreactor. 


Atomforam replied that « number of 
standart! fire-fichtine substances coufd do the 
job effectively such as foum, water and sanc. 
However, to choose a reaily effective material. 
they would have co know the narure «ind 
dircurnstances of the problem. The Germans 


also advised the Russians to contact the 


British, who had experienced avranhite fire 


‘al Winkiscale. almost thirty years eariier. 


The Amercans too offered assistarice. 
This comprised @ comprehensive 
Investigative package, including technical 
esperis, health physicists and a specially 
equipped helicopter, the-cletails of which 
was cablécl to America’s embassy in Moscow 
for onward transmission to the Sovict 
sovernment. Phe Russians however 
declined shese.offers, requesting only the 
aid of Dr. Robern Gale, an eminent American 
bone-marrow transplant surzecdn, | 
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This set the pattern for the events thar 
followed. The Soviets, even when they 


appeared to be a lite jess intransigent than. 


formerly in Bact gave lite away. They 
blamed che staff ar Chermohyt for both the 
accident and the subsequent confusion. 
Moscow — according to the leader of the 
Soviet accident Investigation team — knew 
nothing about what had happened until 
the evening of Sunday April 27th. 

At this time the reatlings on Swedish 
monitoring equipment, 1,000 km from the 
disaster, were sugeesting that if the region 
was taking this sort of irradiation, it was 
time to seriously consider tead as an 
dlkeermasive clothing material! In fact, whe 
chemical explosion had actually occurred in 
the wee small hours of Saturday April 26th 
resulting, apparently, ina fire spreading to 
one of dhe four reactors. 


The Aftermath 


Chermobyl was the world’s worst nuctear 
accident, or rather the worst recorded, 
even ifonly by default. By June 314 the 
death toil had - officially — risen to 26 and 
melidawn had only been avnicdecl by 
completely enclosing the damayed reactor 
in concrete. Kes fillour, for exanyple, 
equalled the torial fallout froni ail the 
nuclear test explosions that had taken place 
since the-end of World War Two! 

Naturally heads rolled, among which 
were those of the Deputy Minister of Power 
and Electrification, a First Deputy Director 
of Medium Machine Building and the 
Deputy Director of the research institute 
which had designed Chemonbyl's reactors. 
The Soviet Poticbure announced! the. 
creation of a new government department, 
the Ministry of Atomic Power Engineering. 
which was intended to raise. standards af 
management and take responsibility for 
nuclear enuineerine development. 

Naturally there was no mention 
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ecinted in the West, such as an opening up 
of information on nuclear power stations, 
fecdom 1o report on the industry in 
general, not to mention accurate casualty 
firures. AU af which of course raises 


questions such as ‘was this the first nuclear 


accident the Soviets had experienced?" IE 
this was so, it would go sume way io 
explain their drastic hanclling af it. 

In fact, this was not the first nuclear 
accittent in Russia. There have been-a 
considerable number of such accidents 
across the industrialised warkt in the half 
century or so since the industry began 
including at least one in the okl Soviet 
Union. The above incidents aside, Table 1 


~ fists thase that were reponed and the one 


that was not. Short of reading the table, 
neither the writer nor the publisher are 
offering a prize for successfully guessing 
where the unreported one occurred! 
The way ahead, as seen hy a number of 
larze engineering concerns such as 
Mitsubishi in Japan and Westinghouse in 
Ameries, is to make firture nuclear 
generting plants ‘inherendy safe.” This 
would he achieved by building smaller, 


> high-tempeniture reactors, the cores af 
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which would be manufactured from 
cerimics. Such materials would make chem 
virtually ‘melidown free. 

That said. there are a number of factors 
which must be resolved. Firsth, 2 
considerable improvement in performance 
ant reliability will be required from the 
new stations, coupled with a drop in both 
running and maintenance costs. Finally, an 
acceptable solution has to be found for the 
difficulties of de-commissioning ofd nuclear 
power planis and the siting ~ and 
monitoong — of nucicar waste dumps. 

This dager problem was highlighted in 
July fast vear when an explosion occurred 
at the Hanford Nuclear Reservation in 
Washington State, America’s largest and 
oldest nuclear waste dump. Here, once 
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cattlosue of errors that everyone had 
thought had been done away with after the 
Tiree Mile Island confusion. Not so however; 
NO SO. 

The nuclear industry, a5 Table 1 shows, 
still has’ same one third of its failures 
caused by human error of one kind or 
another. ‘Phat points to one thing: 
inzdequate training anc awareness in ihe 

afery field. Until this is adciressed, the 
industry will always have a hard time from 
the environmental lobby and the public wil! 
continue to harbour doubts over an 
inchustey that, thus Jar, has a safery record ss 
emviable as that of the worlt!'s airlines. 
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whatsoever of matters that are taken for’ more, human fsilure brought about 2 BBC, London. 1973. Page 346. 
DATE * PLACE a _ ACCIDENT CAUSE 
“December, 1852. * Chatk River facility, ‘Canada. ‘Four conto? rods were fifted cin of the reactes Homan erm. 
November, 1955.  Igaho Falls, USA, VWhitst testing tis rector, the staff lost Coir Human. ere. - i 
Winter, 4957-1958. Kyshtym. Chelyabinsk, USSR. Releved to have béen’A weapons plant atckiant  Auihoniics have never auimisted this took place. 
May 23rd, 1938, * Chat River, Canada: ‘Ratfiaactve matefal relidased into simdsphere. _Fautty fuel rod Serheating. ~ 
July 24th, 4959. > Sema Susana,Caftomia.. “12 Fuel rads meted. Coding system blotkase: 
October 5th, 1986, * South East Michigan, USA. Pait of réactor coe meted. Faulty Component. 
January 215t,.4969, -* Luneris; Surtzeriand. ‘Regetor com damaged. A pressure tbe burst. . 
‘Nine Sth,-1970. * Manis, WEnos, LSA Reactor oft of control. Fautly meter reading. 
Juri 5th,i2970. + ~ Monticello, Minnesota, USA _ Rarfisactive waste spillage, 50,000 gallons. Waste storage facitity cerfiowed. 
‘ttarch 22nd, 1975. * Decatur, Alabama, USA. Reactor core csetheated: Human enpr. 
sure, 1977. = Hinekizy Point, Somerset, ux Reactor fault. “Major cooling pipe fracture. 
‘September, 1977.  Hunterston rston, Ayrshire, UK Seayater. fed into reacior’s co, Human eiror, 
ehistch 281n, 4978. * Rancho Seco, Califémia, USA. . Control computer swamped by fatse signa. ‘Himen ema, 
February 14th, 4981-. * Sequoyah, Tennessee, USA. Radioactive Ceotant lode Cociant teak. 
January 25th, 1982. * Ginna Point, Rochester, Naw Yorn, USA, | Radioacthe water spillage into containment area. ‘Stéam penémior tube ruptured, 
‘February 251, 2983. * Salem, Nev Jersey, USA, Resitior core water ka@s dmpped. Automatic: shutdown system failed — twice! 
November 21st, 4985. “Sah Onofre, Catiforria, USA. - Beciical power loss, resuing in e coolant loss. Exuipment fallure.: 
December Féin, 1995. * Rancho Seco, Cafiforiia, USA. Reactor cooled rapidly. . Loss af contm! moni de paver. 
© Hope Creek, New Jersey, USA. = equatiser, pani Bean instatied backwards! Human eons. Management falture: 


Aulmat, 1985,’ 


" indigates those incidents that were reponed and ciscussed — often et great fengif —in the national and intematicnal press. 


-Yable L.A chapter of accidents. 
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In a recent issue, Martin Pipe 
examined some of the removable 
media options available to personal 
computer users. In this article, he 
follows up with a look at some of the 

hardware available. | 


emovahle storage has 

become big business 

recent, and there is 2 
inir number of alvernatives to 
choose from. It’s nat hard to 
understand why; che sundard. 
floppy disk fitted to PCs une 
Macs has an unformatted 
capacity of 2Mb, which ts 
inadequate by todays 
standaris, Maddern progrinms 
and files may span several disks 
-indeeck tie full install of 
Microsof Office 97 is spread 
our over more than chirey. 
Hardly surprising!y; most 
verilors prefer to supply their 
wares on CD-ROM. Similiar 
problems are encountered if 
the PC user wants to send a 
larve collection of files - ora 
sinvle larpe file - 10 a friend or 
colleague, Then there's the 
issue of backup - copying the 
mast-used clatt and/or 
proszrimis One a removable 
medium so tun it can be 
resiored ic) the computer in 
the event of a hard cisk crash. 
fre or virus infection. The 
sheer number of floppy disks 
involved in backing up a 
modern hard disk makes this 
approach somewhat impractical 
New proxlucts, such as digital 
cameras, fend theniselves very 
well to.removable mectiz 
othervise your hard disk will 
clog up very quickly! 

2B 


Alternatives 


Previously, we discussed mare. 
capacious alcernatives to the 
lappy disk. These included! 
second hard disk drives ina 
remnovable enclosure (fast - and 
pracical, now that hacd disks 
wre so cheap), lape-type systems 
(stow and largely proprietary 
recadingompression 
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formats, but high capacity and 
low media costs), GD 
Recordable/Rewritnble (quite 
fast, cheap media and largely 
compatible with CD-KOM) and 
proprietary disk media 
(variable media cost/speed, 
only readable by specific 
hardwure). In this issue. weil 
be taking a claser look at 
seyeral proprietary disk 
systems ~ from Avatar, omega 
and Mitsubishi/Nexus - anda 
ape drive from Iomega. Next 
month, well jook at more 
hardware from Panasonic, 
Syqest, Danmere and 
Hewlett-Packard. Across this 
ranve, cl three common 
personal computer interface 
standurds - SCSL, pareel-porr, 
PCMCIA and IDE - are catered 
for. One device, the Iomega 
Zip Pius, caters for bots 
parallel-port snd SCSI 
interfaces within the same unit. 
Handy if you have gor bork PC 
and Mac, ora notebook and 
desktop hardware. 
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lomega 

Zip/Zip Plus 

Onisinally introduced in 1995, 
the 100Mb-capacity (formatted) 
Zip systém_has built up a loyal 
customer base with around 10 


million drives now in use. Many 


personal conyputer vencdars, 
including Apple, are now 
building Zip hardware into 
their machines. The Zip is 
essentialiy 2 superfloppy 
medium. based around a thin 


flexible disk coated with a 


metal particle recording 
3cdium on both sides. This is 
contained within a rigid: plastic 
énclosure, which has roughly 
the same dimensions as 2 fat 
floppy disk. A spring-loaded 
protective shutter allows the. 
head assembly to enter during 
use. The high capacity owes a 
lot t0 2 quartet Of servo Z- 
uacks, which are embedded on 
the clisk surface during 
manufacnire. These are uscd to 


Sie 


Zip disk. 
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Zip system | can be used 
vertically or horizontally.: 





accurately position tie 
readévrite heacis. Similar 
embedded servo rechnology is 
an important. factor of other 
systems - notably CD-Recondable 
and the competing LS-120 
SuperDisk. Qther teatures of 
the Zip desizn specification 
inclucle solt disk ejection, an 
aversive seek time of 29ms, LBA 
(ogical block addressing). REL 
(run fength-limited) media 
recarding and Reed-Saloman 


errorcorrection. 


The hardware is available in 
several forms. Firstly, there are 
internal drives clesigned for 
integration into a PC. These 
variants tre available in SCSI 
and §DE forms. Next. we have 
the external stand-alone 23)) 
drives, both of which are built 
inte: a somewhat flimsy blue 
cise. One of these has 9 
paraliel por, the other a 
(faster) & bit SCSI-2 imerhace. 
Round the back of the external 
drives are 3 pair of 25-way D 
connector, On the SCSI 
variant. these permit daisy 
chaining. The parailel port 
model, the uo sockets allow 
the printer to remain 
connected to the system. The 
SCS] madels also have switches 
for SCSI ED (5 or 6), anct 
tenmination (this should be 
activated if the Zip drive is 10 
be the last in the chain). 

A throughput of 1-4\ib/sec is 
quoted for the $CST modcl,. 
and 30NKb/see for the paraltel- 
port mock, The most recent - 
anc must expensive - model. 
the Zip Plus, has a slighily- 
better performance - and bowh 
SCSI and parallel interfaces. 
This drive automaticly devects 
the connected interface, anc 
configures itself appropriately. 





In SCSI mode, the Zip Plus 
tenminates the bus automatically 
where appropriate. Zip device 
drivers are available tor PC 
(DOS Wind. 9SANT 3.51 and 
4.0) and Mac. Other software 
caters for password-protection 
of disks, media cataloguing and 
hard drive back-up, Each drive 
is supplied with cables, a PSU, a 
floppy installer program anda 
Zip disk that contains the rest 
of the omega software, 
Because: ihe Zip has been 
around for some time, a picture 
of lone-teem reliabiliry has been 
built up. A minority of users - 
including. ane Maplin member 
of staff - have.reported what has 
been graphically nicknamed the 
click of death. Apparently the. 
heads hecome misaligned - 
leading to erratic perforniance. 
In the worst case, the mectia is 
clamaged to the sound ofa 
regular clicking noise - hence 
the nickname. lomege claim 
thar the problem anty afected a 
certain (carly) barch of drives, 
and is prepared to replace the 
drive and any damaged media 
free of charge if they‘re 
returmedL, I have found chat ghe 
click of death is expenenced 
even ona good drive - but only 
if vou try to react Zip disks-, 
wren by misaligned 
hariware. Nevertheless, the 
popularity of Zip is a good 
thing, and she media costs are 
reasonable - ipically £10 toa £12 
per disk on the street. 
Something worth mentioning 
is chat multiple packs af Zip 
disks are supplied with Iomega 
Record - an excellent audio 
recording/playback that employs 
realtime MPEG-1 layer 2 
comoression, The Zip Plus, 
meanwhile, is supplied with 
Recordi as standard. We 
toakect at. chis software in the 
CD-Recordible audio series 
eattier this year. By dhe end of 
the year, Iomega will have 
Inmoduced Clik, a removable 
media system that stores 40Mb 
on each tiny disk. This system, 
which will be aimed at users of 
digital caments, PDAs and 
notebook PCs, appears ta bea 
smaller version of the Zip - and 
hence uses the same technology, 





Performance - Zip 
SCSi, Windows 95: 


p 62NMhsec {write}, O. 7, MySec (rece) 
5 B7iithsec (writey; 0. B5Nitisec (rexel) - 
£429 fextemal parattey: ‘pod, 
£329 (extemal ScSh, 
£499 fintemat SCSI}, 
£139 (intemal, DE). . 
£470-(Zip Plus extemal} 
— refer. to artitle for street prices 


§C#!, 008: ” 
Drive cost (RRP inc. VAT): 


“hMedia cost (RRP inc, VAT: 
Riedia cost per megabyte: 
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Cross sectional view of Zip actuator and cartridge. 


Rear view of parallel port Zip, so printer etc. can be used aswell. 


The software bundle 
includes: drivers, omega Tools 
(1-Siep Backup/Restore, Copy 
Machine-disk copying, Find{t - 
cataloguing and file browsing 
and Guest 95. This allows 
another machine to read disk 
without permanently installing 
lames Too!s. Mac users are 
served by Daniz DiskFit Direct 
hackup program and Leader 
Technologies FileMaich desktop/ 
notebook file synchroniser). 
ZipPlus purchasers-also get 
following programs in both Mac 
and Windows guises: Adobe 
PhoroDeluxe (image retouching), 
DaraViz Web Buddy (of-dine 
web browser), lomegu Recordit 
G1P2 audio recorder/pliaver). 
PictureWorks NeiCard 

{e-mail postcants) and Digital : 
Ans and Sciences ImageAXs 
(image manager). 

Contuctomega, (0800) 973194. 
Web: http://w, iomega. com 


lomega Jaz 


Jaz was launched shoriy aftér 
the Zip, and has become quite 
popular with the creative 
industries (publishing, 
aniniwtion, sraphics Bae Web 
design for example) as a 
replacement for the Sytpest 
5.25in. cemoveble hard-disk 
canridee. While the Layest such 
Syquest disk wiil store 200Mb 
(ihe 88MB cartridge is, 
however, the most popular), 
sch Jaz disk will accommodate 
a gigabyte. At nearly 4100 ihe 
disks are quite expensive - they 
are even dearer than the small- 
Gipacity Syquest cartridges - bur 
the cost per megabyte is fac 
superior. In addition, the Jaz 
cartridges employ 3.5in. media 
and are hence smaller - an 
imporiant issue as {ar as 
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stomge, trinsport and speed 
are concemed. 

The meédia itself is very 
similar to chart of 2 hard disk. 
There are avo rigid aleninium 
platters, both of which are 
couted on borh sides with a 


high-energy thin-film sputrered- 


meti magnetic coating and 
protective overcoat. Disks are 
pre-formarect at de factory 
WILh servo posiuaning 
information, sector and track 
idenificstinns. Another 
similarity to hard clisks is thar 
any media ercors ure flagged 
during factory pre-farmatting. 
so that they are skipped in use 
by the thin-film heads, Like Zip - 
and some other media - pre- 
wWHeD serve tricks are 
embedded on each recording 
surface. Other Jaz fearures 
include. RI. recording, LBA, 


Cubawey: Zip disk mide an ahiieiadim internal Zip dive 
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Zip Disk 
ABS Shell 


Zip disk internals. 
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Zip Heads 
Réti-reflector 


Flexible 
Zip Media 
‘Disk Hub 
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Reed-Solonion error correction, 
software disk ejection, an 
average seek tine of 1Ims and 
4 256Kb cache, 

The hardware, which can be 
bought in extemal and internal 
iorms, is available onty with a 
synchronous Fast SCSi2 ; 
interface. This will suppore the 
Taz transfer cates, which are - 
claimed to go as high 
6.62Mb‘see (sustained). The 
external unit. tested here, has a 
pair of high-density 30-wa1y 
conneciors (for SCSI 
daisychaining) on the back of 
the drive. Tne SCSI device ID (0 
to 7) cin he selected by means 
Of a pair of recessect buttons, 
and the SCSI termination 
enabled, disahledl or 
suiamatically-confirured. As 
with Zip, clevice.diivers are 
available for DOS, Windows 
3.395/NT3.31/9.0 and MacOS. 
The ather software is identical 
Co that supplied with the Zip - 
operations catered for include 
back-up, disk copying and 
cataloguing, The harcdeure 
supplied includes a SCSI-2 
cable, 50-way to DB25 adaptor 
and a power supply unit. No 
reliability problems with faz 
have been reported since its 
1995 introduction. Note that. at 
he linie of writing, a new (and 
nore expensive) Backwards- 
compatible 2Gb version of the 
Jaz had just become:uvailable, 


Performance - Jaz 

Windows 95: 

DOS: | 

Dive cast {RAP ins. VAT: 

Mexia cost (RRP inc. VAT): 
fad cost per megsbae: 


£239 
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Jaz drive with SCSI connections. 


Sofware bundle is similir ta 
the Zip cirive (see previous page). 
Conuict: Iomega, (0800) 973194, 
Web: http: //wuw. iomega.com 


lomega Ditto Max 


Until the comparatively recent 


Intrtxluction of removable cisk 


systems, tape drives were the 
only practical way of clearing up 
fess-used files ar backing up 
your hard disk. Today, it 
rentaing the most cost-effective 
- a tape:cartidge with the 
capacity ofa modert hard disk 
Evpically sells for less than £10. 
The main drawback concerns 
specd - backing up the entire 
contents of a hard disk (2 Full 
backup) or reformaiting che 


LZSiih'sec (arite}; 4.3hiofsec {vrite) 
AL32hibsec (vitite): 5.22i thse (read} 


£289 (intemal), £369 fextema}} 


14. 4p per megabyz 


fessuming DOS formatied capecity of 1070.28!16) 
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ape may wake several hours 
thanks to speeds measured in 
megabrtes per minute! If data 
compression is switched an to 
maximise the capacity of the 
tape, backup times can be even 
longer - larseh because the. 
compressian tends to be 
sotnware-tased and is hence 
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Drive Maplin Order Code 








Zi Plus. LSE 
Jez Internal CoiR 
Jax Extemat CD020 
Ditto Max intemal LSB5G 
Ditto Max Extarna! LSB6T 
Ditto Max Pro intemal LS87U 
Ditto fax Pro Exwemai LSasy 





Pease phone for latest prices. 


influenced! heavily by the | 
processing power af the hast 
PC Same more expensive chrives 
~noiably DAT tyyxs - da employ 
2 standardised form of hartiware 
compression, which not ony 
rakes the toad off the PC hue 
eliminates one more cause of 
potential incompaulilic, 
Portunarely, subsequent 
backups - which only involve 
changes made since the jase full 
backup - can be much quicker. 
Because tape is a serial-access 
mecitum, restoring one Or mare 
particular files cun take some 
time because the clrive has to 
spoo! the tape. to the 
appropnaic position(s). To ease 
backup fo tape, most drives are 
supplied with software that 
lows vou to select files for 
backup or restore - you cannat 
simply copy files fron: one drive 
10 another, because the tape 
rive is not treated ws a disk and 
hence does not have a lagical 
drive fetter. That said. this 
fomega drive is suppliect with 
spécial software that allows che 
first 125Mb section of the rape 
wo be treated like a hard disk - 
dheit a very sluggish one, with 
seek times in the order of 
seconds ancl low data transfer 
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rates. Nevertheless, FlashFile - 
a5 the system is known - is 
handy in situations where:a 
particular file or small-ish 
collection of files needs 10 be 
backed up'trequently. If you are 
warking constantly on a 
particular project. FlashFile can 
be very useful. 





October 1898 ELECTRONICS AND BEYOND LD 


Jaz disk showing the record surface. 


. 


Unfortunately, FlashFile is a 
proprietary system. - che tapes 
can Only be real by lomega tape 
drives and Iomega software. 
This criticism can be applica to 
ape ona more genenil basis - 
the way in which the tape is 
treated anil files are compressed 
tends to viury from one piece of 
backup sofware §o another 
Hiasing the same hardware and 
tape is no suariniee that youll 
be able to read a particular tape 
- in nearly every case, you will 
nced the sume software that 
was used to create the archive. 
Uf char software was written for 
an older opemtiny system, there 
is a fair chance it will not run 
under what your PC is nuinning 
now, This can leacl to obvious 
complications! If you're sending 
Ales an tipe ro a third party, 
you need 19 ensure that che 
recipient has access to the right 
tape ciove/Sofiware-and hence. 
will be able to ceact it. IF you plan 
ro send dai.to other peuple on 
1 frequent basis anc are unstere 
of their hardware provisinn, you 
are best advised to invest in CD- 
Recordable. CD-R mecia can be 
read by any CD-ROM drive. 

The Ditto Max is clesiened to 
be interfaced 10. a personal 
computer viz its parallel port -. 
as a Tesull, it isn’t suitable for 
use with Apple Macs (which 
don't have one!). Backup 
soltware and drivers are 
supplied for DOS and Windows 
3.4595. NT (3.51/40) drivers are 
available, but only as an option. 
The drive will offer up to 7Gb af 
capacity on special iapes, which 
are longer than most cariridges 
sO that more-tape can be 
accammexiacedd That capacity is 
available onty if compression is 
use, and chen only if the files 
aren't that compressed anyway 
Gext files, bitmap images and so 
cn). Without canipression = i.e. 
native - each Ditto Max-specific 
cartridge will store 3.5Gb. If you 
(O Maxinsc tape capacity, you 
will need a fist machine because 
the Ditto Max compression 
system is software-based. 
lomega recommends a 150 May 
(or faster) Penuium-hased PC 
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under such circumstances, 
Fortunately, vou Rave to rely 
on the Ditto Max cariridges - 
which are somewhat expensive, 
In addition to the 30.7Gb 
variant, we have cheaper types 
with capacitics of 3 anc! 53Gb. 
The devices Omnitmy tape. 
drawer will alsa accept 
standiard-sized capes, ancl 
indeed Ditto 2Gb and QIC-3020 
'Kasy (Travan TR-3) wipes are on 
the compatibility list. 
Unfortunately, these nvo can 
only he read fron - and not 
Written (0! Handy, I suppose, if 
you wart Lo read from older 
backups - ar somebody elses’ 
wipes, if you have the same 
backup sofeware. Phat. 
however, is as far as it gues; 
other popular quarter inch 
cartrkige (QIC) tape formats, 
such as Travan TRI, OIC-490 anct 
QIC-80 should nor be used at 
alt. lomega cliims that such 
tapes could damage the head 
assembly on the Ditto Max: The 
same applies to cleaning 
cartridges - you can only use 2 
special Ditto Max one sold by 
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lomesu itself. 

The Ditto Max works ina 
fashion similar to that of other 
OIC system. Inside the drive is a 
capstan and rubber wheel directly 
driven by 2 stepper motor. 
Duriri¢ operation, this rubber 
wheel engages with another 
one built inte the tape cartridge, 
with the tape sandwiched 
between them. The clriven 
wheel rotares, unc! drives the 
lape past at one of three 
constant linear speeds - 34. 68 
ord5 inches per second, 
depending on the transfer rate 
and wheiher the drive is in 
seach mode. There are sixty 
tracks on the tape, which are 
Written to or read by a thin-film 
head assembly. The tracks are 
selected by moving the heacks 
up er down the rape verticulh, 
by means OF 2 worm gear 
coupled: to a secand stepper 
motor. Reference bursts on the 
tape wre usect to alian the heacts 
accurately to dae uacks, The 
thrive writes tlata 10 the tape 
using 2 technique known as 
motified frequency modulation 
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(MEM - this is also the 
recording system found in many 
hard disk drives. Recording 
takes piace at 22 ar 44 thousand 
flux reversals per linear inch, 
dépending on the linear rape 
speed. On the back of the drive 
ire a pair of DB25 connectors; 
courtesy of a passthrough: 
feature, your printer can remain 
connected simulancoush. 

You cannot, obviously, back 
up data and print at the same 
time. A PC onnecting calsle is 
supplied, as ts a power supply 
unit and the simple-to-use 
software. Dino Max cid live up 
to Hs Claims. lis certainly quite 
fast by tape siandards, although 
rather slow when compared to 
some of the disk-based svstems 
examined elsewhere. The 
FlashFile feature was 
uncdoubtedsy useful - 
interestingly, My Computers 
Properties reckons thatthe 
125Mb partition is, in fick 
136Mb_ Note.that the FlashFile 
partivion needs to .be set up on 
the tape and tarmatted before 
use. There is an annoying wait 
when = ape is first inserted - 
the rape can be heard shucling 
back and forth for well over a 
minute as the reference zero 
tnick is hunted down - during 
ihis time the Flashltle iean in 
the raskbar just winks at you. 
Note that lomevza also sells a 
slightly-uprited version of this 
proxluct, known -s the Ditto 
Max Pro. This will store 10Gb 
per iupe if conpression is 
employed, or 3Gb vithoui. 

Contact: 

lomega, (S00) 9731%. 
Weh: http://w, Tomega. com 





Performance. Ditto Max 
Windows 85, Aiashila: 


O.00 Mo's (ite}, O.G8Mb"s (rearh 


VWindows 95, regular backup: ‘Bactaywenty 42. SMB fie 16 min 18 secs, avomes 
tenstar re 6.4\'b min. Restare 42.53, i Trini B seos. 


Alerage Wansier rate: 


Dine cost (AAR i mc VAN: 
Weds cost: 

Meda cost per mepshyte: 
Software bundic: 


£355" 


6 iitimin: 


£30 (35Gb uncorypessed/7Gb max. COMmpressed) 
i {assuming compression nt used) 
Dita Toois {dmers and backup softwae for DOS and 


Windows 3.95}. NT Tools available 2s option. 


Avatar Shark 


This system, introduces 
comparatively recenthy, is 
effectively a removable hart 
disk system. As such, it shares 
many conceptual similanties to 
the lomegsa Jaz. The disk, which 
is built.intd an enclosure with a 
protective shumer, consisu of a 
single 2.5 inch-diameter 
atuminiun plagker coared on 
hoth sides by che magnetic 
media. Eich disk will store up 
(0 250Mb, avstinst the 1Gb of 
the jaz. The smatl platter size 
tioes, however, lead to 
perormance benefits - siverave 
seck time, for example, is 
quoted as Iess than l2ms. Note 
that write prorection is 
ractlitateck by means of a 
movable tab, rather than 
Jomegas somewhat more 
elegant sottware solution. 

The Shark has been designett 
primarily for norehook 
computers. To this end. the 
interface iakes the fon ofa 
PCMCLA card, Only Windows 95 
is catered for - to che best of my 
knowledge, there are no 
versions for Windows NT, DOS 
Or earier versions of Windows. 
Nor do PCOMCLA-equipped Apple 
Macintosh PawerBooks appear 
6 be catered for. A parallel port 
intertace is'avuilalye as an 
option - dara can thus easily be: 
transferrect henveen clesktop 
and notebook by atiichine che 
Shark via the relevant cable. The 
PCMCIA card, which employs-2 
16-bit interface, is faster than 
the parallel connection - 
manulicturesquoted typical 
Rgures are 2Mb/sec for the 
former, amtinst $.25Mb/Sec for 
the latrer, 

The Shark hardware is, as one 
wuuk! expect from 2 product 
desienexl for portable 
computers, compact and low in 
weight. As with the Zip and Jaz, 
the media is inserted into a slot 
ai the front of the drive. Disk 
eject is sofware controlled. but 
there is also 2 reat-mounted 
eject bution. Data transfer 
apar, the PCMCIA connection 
also supplies power to the 
Shark; the notebook PCs 
bavery thus also powers the 
crive. Anouher power cable, 
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which atiaches to the 
notehooks extemal Mini-DIN 
(PS/2) keyboard socket (from 
whith 2 5V rail is availahle) is 
provicled for occasions where 
the PCMCLA hardware is unable 
to provide sufficient current - 
presumably, the ppical PCMCLA 
socket has irs own volrage 
regulators: Power consumption 
is quoted as 3.5W (at $V), but 
although this isn’t much it will 
still impact battery life. Avatar 
recommend thai the notebook 
shoukt be powerecf by its mains 
adaptor whenever possible --we 
would nor disagree with this! 
Noid tht a mains pawer- 
supply for the Shark is sold 
separately as an accessory - there 
is a-ciedicated sockel on the 
back ofthe drive. The drive can 
be connected or discunnected 
without having to reboot the 
computer, Its good to see that. 
Avatar has includexd some 
software on its media - which, 
incidentally, is referred 10 as a 
Hard Diskette. You ct, 
amongst other thins, a triai 
version of Microsoles Monster 
Truck Madness gamic. OF more 
practical benefit are backup, 
Offline Web browsing anil virus 
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scanning utilities. The paraltet ? -perhaps this has something to 
port add-on package consists of = do with the notebook that was 
2 driver, 2. cableAnterface unit : partnered with the drive. A 
(with printer pass-through) and : 4$6DX33 with SMb of RAM 
2 pair of power cables thar allow =: doesn’t exactly run Windows 95 
the Shark io be powered froma =: particularly. quickly or smoathk. 
PS/2 or standard DIN A i That said, the eldedy narébook 
keyboard socke: (note that a in question did at least have 2 
trailing socker allows the PCMCLA slot. Use the paralle! 
keyboard to remain connecter}, port interface, and the data rare 
The interface cavers for standard is roughly halved: as'a result, 
parallel poris - ECP or EPP files rake about twice as long io 
campaahility is not essential. copy fram the Shark to the hard 

We did have some problems disk and vice versa. 
with Shark when attempting to Software bundle: Windlows 95 
connect it toa notebook via drivers: Microsoft Monster 
PCMCIA - Avatars claim ehar the Truck Madness (game); McAfee 
system installs in less than 3 WebScan (virus protection): 
minutes was not justified in our MeAfee PCCrypia (encryption); 
expcricnce, Alchourh the Docu fassix HorPagePlus | 
software installed fine, the Shark =: (offline browsine}; NovaDisk Htc 
was Not recognised at boot-up - (backup); Blaze Barking Cards 
2n exire drive letter should be (animated Intemet postcares), 
adcled. Strangeh, removing and Adobe Acrobat Reader 
then ré-inserting the Shack Contact: Nexus Peripherals, 
PCMCIA card while the PC was =: (01491) 413663. 
running got thinus moaving-the  : Weh- http: //wew.nexusp.cem 
drive icon then appeared in My =| or http://www. goavatar. com 
Computer and we were able to Next month, we'll look at 
access the data on it. disk-hused systems from 

The Shark should be fast, Panasonic, Syquest and the 
considering that its basecl an 1S-120SuperDisk. plus 
harel disk technoloev Our iape-backup hanhware from 
results were not that impressive Hewlet, Packard and Danmere. 
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Performance - Shark 


Viriows 95, PCMCIA interface: 0.78)Mb¥see (read); O.86Mbysec (write). 
Note-thet cthersvtih more: attvanced machines: 
than the fest modest (4860°3384Mb) have 


feported faster thouchpests. 
£276.19 

£32 85 

i325 


Dine cast (RRP ine. VATE: 
Media oost (RRR ine. VAT: 
‘Aiedia cest per megeoyie: 





ffed into a kaptop. 
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here has receady been 

rapid’ progress in che 

fabrication of optical. 
Phoionic Band Gap (FBG) 
suruciures driven by the very 
real and exciting possibility of 
developing the first generatian 
of all optical coniputer, and for 
switching light emission within 
active electro-optic devices such 
as: LEDs and lasers, PBG 
structures are devices that have 
an extremely fine periodic 
struciure with a pitch of ihe 
ander of die wavelencth of 
radiation used. Such PBG 
strictures can route, reflec: and 
filer specific narrowband 
wircicngths of light. For many 
years, researchers in optic 
communications have been 
SITING 19 MAke COMpRICE 
optical circuits basect on these 
structures for applications such 
as demultiplexing adjacent 
waveleneth channels in 
communictions. Athough 
these PBG devices have been 
demonstmted in the infra red, 
researchers at rhe University of 
Southampton, UK have just 
designed and demonstruced the 
existence of an optical band sip 
device in the-visible region of 
che spectrum. By incorpormting 
4 PBG within 2n optical 
wivegnide, the eiiidency and 
usefulness of a device maybe 
improved significantly. Manin 
Charlton of che Department of 
Efectnical and Computer 
Scienice-at Southampton - 
Untversity says, “To our 
knowledge, this «was the first 
ever demonstration of a visible 
photanic band gap confined in 
2 Waveguide structure.” 


Construction 


PRG's are etched inte 2 planar 
wiveguicde, and consist ola 
tHunaular array of air holes or 
micooscopic ‘pores’ etched! 
through the childing anc care 
of a silicon nitride waveguide, 
The cross section through an 


Figure 1 

The ‘porous 
honeycomb of 
silicon dioxide 
provides the 
support for the 


Waveguide core. 
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New Photonic Bandgap 
Structures For Optical Fibre 





Communications —__ 
Dr Chris Lavers looks at the possibility 


of optical computers. 


isolated ‘hbridee’ waveauide 
siructure is shown supporiung a 
guided mexte with close packed 
pores (Figure LD. The. 
waveuuitle care is completely 
undercut forming an air cavity 
below the ‘hittice’ region. This 
tlevice has a major design 
advantage that chere are now 
kiéntical mediums on each 
sides of the PRG lattice. Not 
surprisingly, bridge waveguide 
structures are extremely fragile 
and may collapse if too large. 
Charlton and fellow workers’ 
have successfully created bridge 
devices having over 20 lattice 
periods and an air filling 
fraction of GOS. The porous 
honeycomb of silicon dioxide 
which. provides the-suppon for 
the waveguide core in Figure I 
is shown and in close up in 
Figure 2, some ot the silicon 
dioxide cladding laver has been 
removed to reveal.a section of 
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the silicon nitride waveguide 
core. The pore diameters are 
135nm in the siicon niirnde 
waveguide core und. 2500m in 
the lower silicon dioxide buffer 
laver. The quatity of the pares is 
extremely well defined. wich 
extremely stmight pore walls. 
The waveguide consists of 
thernially grown 1.2m thick 
silicon dioxide substrates 
(refractive index, n= 1.46), and 
2. 2350nm thick silicon nitride 
waveguiding liver (n=2.02) 
deposited hy Low Pressure 
Chemical Vapour Deposition 
(LPCVD) and 2 thin (73nm- 
18Onn:) silicon dioxide cladding 
layer, also LPCVD deposited. 
Wafers were then patterned by 
direcaly written electron beam 
lithogniphy and plasma erched 
to create wells eaending down 
to the core/buffer interfice. The 
witfers were finally cleaved into 
individual clevices. Pores could 


#4OP Ede retedt 


[ePpeS le Pattee eeeeee aha 


lebids 


asc @laitdde 


be fahricated bemveen 50- 
12Gnm1 wine standard 
processes, hut considerable 
Expertise tus required in the 
lithography and plasma etching 
nrocessés £0 expand che pores 
outside of this range. Mark 
Chariton and his team at 
Soeuthanipton are now able to 
fabricate good quality pores 
with diameters in the minge 50- 
200nm at a piich of 260nm 
through waveruide structures 
over 500nm thick. 

ina conventional waveguide, 
light is. canned within a high 
refractive index region 
sucrounded by a tower 
refractive index cicleciric 
cladding (both usually glass 
materials) by the process of 
cotal internal reflection. To 
Pert fransMiISSION ACTOSS a 
PBG device at wavelengths 
outside the bandgap, it is 
necessary io ensure that che 
effective refractive index of the 
core is preater than that of the 
cladding and any buffer layers 
which separates the. silicon 
substrare from the nitride.core. 

The silicon nitride waveguide. 
completely blocks TE patariscd 
red and yellow light whilst 
transmitting -orher colours, such 
as green. I Figure 3 we cin see 
same sumrising (liffraction 
effects, (3) with incictent rect 
Gh: (632.8nm) being 
spectaculady split by a 60 latrice 
penads structure into six equal 
intensity output beams, acting 
asa redundancy switch. Three 
beams re tninsmiited icross 
the device, Wyo beams are 
reflected backwards, and a third 
is reflected back along the input 
beam path. The effect is due.to 
zero order 2-dimensional 
diffraction from fartice symmetry 
planes. (i) In the secont! case 
with yellow wavciengch radiation 
(SHnm) the transmitted beam is 
abrupily blocked, and (iii} in che 
green wavelength state (345m) 
transmission through ihe 
photonic bandgap is dearly visible. 


Figure 2.\The honeycomb 


Of the ‘sHicon'dioxde cladding 
tayer remaved to raveal the 
Silicon nitide wavedulde 
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‘Figure 3. 
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Application 
Charlion constructed a device 
‘ansisting of 2730 rows of air 
pores (radius 200nm) with 2 
40% air filling fraction, arranged 
on a cciangular lattice {pitch 
300nm). in a sinp across 3 
single mode silicon nitride 
waseguitle (core thickness 
250nm)}. He demonstrated a 
uschul PBG polsrisation 
dependence in the visible. In 
Figure 4 we view the device 
directly from above. Red fight 
from a Helium-Neon laser 
operating at 632.8nm is end-fre 
coupled into the device 
perpendicular to the PRG strip 
(ek to ieht in the picture). 
The red path is revealed due io 
nicro-scattering effects in the 
wavetuicte. from defecis az the 
core/cludding interface and 
impurities. It is chear ivat TM 
polarised light (with the 
magnetic field in the plane of 
the surface) on the Jeft of the 
diagram is suronely iransmitted 
a5 2 single beam, but TI 
polurised light (with rhe 
magnetic field perpendicular to 
the surface) on the right is 
camplectely blackexi by the 
device. TE polarised light is 
éither scatrered vertically out of 
the waveguide. or reflected 
back alang the inciclent beam 
path. Some debate about the 
likely loss mechanism exists, 
bur che batter §& most plausible 
as there is linle visible increase 
in scattering. Replacing the 

fixed wavelength with a 
cuneable dye laser, single strong 
beam transmission extenc!s 
down (0 375mm, strengthening 
the cOnchision that scattering is 
NOL responsible. 

The Southampton eroup have 
demonsiratec! the successful 
fabrication of extremely unusual 
PBG wavexuide desiens. Useful 
applications for PBG structures 
are now emerging fast, anc! it is 
clear unat many will require a 
planar waveguide geometry 
compuible with present Very 
Low Scale Integration (ViSI) 
technology Eventually, the 
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Figure 3. (ii). yellow ght {594nm) is not transmitted, 
inn j wee * 





Figure’3.‘(ill),zreen Eight (545nm) transmits through the ‘bandzap. 


monolithic invecration of optical 
wavepuide devices, with 
detector and preanipiitication 
cHquiin, may fead to hybrid 
opte-ciecuronic circuits. 


Although these results are in the 


visible cegion of the spectrum, 
Martin Chastion'’s nano- 
fabrication processes and 
maternal systems are suirelbte for 
operaion in the infra-red, 
covering all the major optical 
conmunications windows and 
proposed optical computing 
applications. 


tod bur the re 0 


i. 


Natural occurring 


The natural world often has the 
last Word on what man may 
desitm. It has been found 
recently that PBG suriaces exist 
In nature, such as in the surface 
Structure of a buuerfiy wing. 
which generates beautiful 
iridescent patterns t© the keen 
observer. Similac structures have 
also been found in single-celled 
aleae and in certain miner) 
classes, Light scattering from 
biological surfaces behaves ina 
similar-way to the lich: within a 
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aa to igen orto) on the: ween is cco blocked. 
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Further information may be 


‘Hamburg, the CLE 


> held in Glsseaw between 14th- 
: 18th September 1998. The 


engineers from both academia 


waveguide containing a PBG 
Structure. Electron microscony 
studies have shown that for 
natural bancgaps to exist in the 
wsible requires 2 hole to hole 
periodicity af abour 6.2 ro 6.3 
nlcrons which is current scate- 
ofthe art man-made technology, 
usually only generated by 
Writing with an eleciron beam! | 
Pictures courtesy of Martin | 
Chariton Dept of Electronics 
and Computer Science, 
University of Southampton. 


Forthcoming 
Electronics and 
Electronics Related 


Conferences 


The 4th Sénsor and Transducer 
Conference wili be held ar che 
WNiwonal Exhibition Cenire, 
Birmingham, UK on February 
17th-18th, 1999 alongside the 
mrec99 exhibition, the UK’s 
leading event dedicated wholly 
lo. Serisors, measurement and 
instrumentation. Topics will 
include: Gas Sensors ‘snc 
Analysers, Vibrational and 
Displacemént Sensors; 
Advances in Sensor Signal 
Processing, Silican Sensors, anc 
Microfabrication Tec hniques. 






































found by Faxing: 01822 841300 
or Telephone: 0182? 840-13. 
Foliawing the success of: 
mecunegs in Amsterdam and 
CLEG? Europe 
£QEG'SS conference will be 


combined conferences will 
bring together scientists and 


anil industry: The Canference. 
on Lasers and Electro-Optics 
(CEO) and the European: 
Quantum Electronics Conference 
CEQEC) provides: a foint forum — 
for discussing recent arlvances: 
in w wide specirim of elecironics 
topics for applications in 
engineering, industry, science. 
and medicine. Further details 
ee aly at http: // 
wis iop.org /IOP /Confs /CLEO. 
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Dr Gavin Ferris (Radioscape Ltd.) 


adioScané is a UK company, 
dedicated to the production of 
software systems for digital 
brosdcssting. Over the Jast twelve months, 
RacioScape has developed the revolutionary 
Softeeiver™ engine, which allows Digital 
Audio Broadcasting (DAR) signals to be 
demcxlulaied and decoded on Windows- 
based PCs. By replacing most of the 
dedicated hardware requirements of # DAB 
receiver, RadioScape solution makes possible 
the volume production of low-cost plug-in 
cards for digital radio on the PC. plattorm. 





History 

RaclioScape Lidl was founded at the end af 
1996 by Peter Florence and Dr. Gavin Ferris to 
develop wireless data products and services, 
both men have extensive experience of 
management and software development and 
have known each other for many years whils: 
working in the UK and USA_At RadioScape, 
Dr: Ferris pioneered the concept of the PC- 
sofawace DAB receiver, He is the architect of 
RadioScape Soficeiver™ engine. 


Business Focus 
RadioScape core expertise is the production 
af soitware for digital hroadcasting, and in 


? particular the:development of code for the 


fureka 147 Digital Audio Broadcasting 
(DAB) system: RadioScape believes that 


: DAB ability co deliver data, in addition to 


high-quality aurlio, wirelessly.ai up to 10 
times the rate OF ISDN, is very significan:, 
and has plans for a staged series of products 
that will exploit the opportunity of DAB 
audio and data services on te-PC piationn. 


Products 


RadioScape's core product, the DAB 
Softceiver™, is a full, real time PC software 


: implemen:ation of all the DAB 


demodulation aad decoding functions 
normally implemented on a dedicated DSP 
ina receiver. The systeni consists of a PCL 
card and sofware for the PC, running under 
Windows 95, 98 or NT. The PCI card 
includes an on-board DAB tuner covering 
VHF band HE and L-band. The soltware 
includes an interactrre, real-time GUI for 
control of the receiver and display of 


peaphical metrics. With this breakthrough, 


RadioScape is able to offer a low cost route 
to DAB reception on the PC, requiring only 
an analogue tuner and ADC on the plug-in 
card, with all che signal processing 
‘intelligence’ for DOPSK, Viterbi etc. being 
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done in software on che Wintel side. 

RaclinScape is currently in licensing | 

discussions with manuiacturers: A test 

receiver being the first product co be 
released will offer: 

@ fli DAB compliance (ETS 300 401), 
including MOT, ‘EH, and dynamic 
multiples reconfigumiion. 

@ VHF band itl and L-band operation, 
modes I-IV. 

® inieractive, real-ime GUI. 

® sofisare APE (C++ and scripting), with 
access to all levels of the signal 
demodulation chain — allows engineers 
LO write cusfomt merrics. 


® extensive library of DAB metics supplied. 

@ full error logging (CRC, BER, etz.). 

@ alarm: monironng with relays on PCL card. 

@ mobile data gathering made for 
automated signal caverage resting. 

® support for all audio modes with output 
throuel the PCs auciia card. 

@ whole-muhiplesed demodulation on 
suitable PCs with the abiliry 10 store and 
retrieve data/metrics to disk. 

® rack mount, deskiop and mobile 
form factors. 


With a conventional, hardware based 
receiver, you are limited to.a small number 
of signal analysis mettics, which are usually 
computed at the source level (CRC checks 
er¢.). By contrast, RadioScape's sofiware- 


? based rest receiver is an open, exiensive 


olationm. A large library of analysis metrics is 


: supplied, covering low-level DSP as well as 


high level monizoring: plus the user can add 
theizc awn metrics to the receiver using: 
RadioSeape’s C++ or scripting APIs. This 
allows the user's software to receive real 
time data feeds From any point in the DAB 
signal processing chain, and provides 
maximum flexibility. 


Next - 
Generation 2 


Moores’ Law - for avery 18 months, the processing power for a given amount of money doubles. 
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Hf aocSscane 


Conventionally, PCs have been connected to DAB rerelvers as ‘durab’ terminals... 


Traditional DAB Receiver 4 


«.» RadioScepe’s solution uses the power of tke PC, 


and repisces expensive hardware! 


10031611 


Minimal DAS Front End 


RadioScapes philosophy. 


On modern PCs; the Soitceiver can 
decode a full 192kbps stereo audio 
subchannel ar prorection level 3 (including 
the MPEG L layer Il audio render), keep 
track GF the FIC and maintain 
synchronisation, all in around 10-15% core 


CPU usage. This allows it to run comformblhy 


65 a Ferming! 
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as a hackpround task, so the user can enjov 
high qualiry ricio and/or clata services 
detivered to his or her desktop while word 
processing, surfing the Web, or performing 
other tasks. (Of course, che process- 


: intensive part of our sofeware is all done in 


highly optimised MMX assembler). 





RadioScane Software. 





power. For DAB, both the FFT and Viterhi 
ciecacte are seriaus MIP consumers. 
Fortunately, Moore's Law is on the sicle of 
the softeare solution — for every 18 months 
the processing power fora given amount of 
money doubles, It was only comparatively 
recendy that PCs became powerful enough 
io decade DAB in real tiie (2 133MHz 
MALX Pentium is needed! to cun the 
Rasclioscape scftwure). 

There is a ‘car radio’ style Ui (see above), 
and the ability io feed a Web browser, for 
dita carousel display. 


Further Information 
You'can find our more. info websile 
http://wnradioscape com 


RadioScape’ lid -- Software ‘Radin 
Solitions for Digital Broadcasting. 
‘Dr Gavin ‘Feris 

Technical. Director 

Emath oferri sAradinscane ‘Com 


iIRadioScape: tid 

34° Momington Crescent 
Fondon NWA 7RE ik 
Tel:4-44' (03171 387 ‘AAAQ 


The use of general purpose hardkware to 
perform demandiny DSP tasks (such as DAB 
demodulation) requires lors of processing 


‘Fax: +44 -(0)171:387 4410 
‘Web: htto://ww,:radioscape ‘com 
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TELEPHONE CUSTOMER SERVICES ON (01702) 554002 
| FOR DETAILS OF YOUR NEAREST MAPLIN STORE 






BARNSLEY BELFAST BIRMINGHAM BRADFORD &RIGHTON 
BRISTOL CARDIFF CHATHAM CHEETENHAM COVENTRY DONCASTER 
DUDLEY EDINBURGH GLASGOW GRIMSBY LEEDS LEICESTER LUTON 
LIVERPOOL LONDON (Edgwore; Forest Hill 
Morble Arch, Reading, Slough, Stevenage, Statford, Watford, Woad Green) 
MAIDSTONE MANCHESTER (Cheetham Hill, Oxford Rood) 
MIDDLESBROUGH MILTON KEYNES NEWCASTLE-UPON-TYNE 
NORTHAMPTON NOTTINGHAM NOTTINGHAM SUPERTORE NORWICH 
PORTSMOUTH PRESTON SHEFFIELD SOUTHAMPTON STOCKPORT 
STOKE-ON-TRENT THURROCK([Lokeside} SWYESTCLIFF-ON-SEA 


, Hammersmith, Ilford, 
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Over the last tvo months we have taken a detailed 
look at the BASIC STAMP microcontroller 
architecture. These si ingle chip coniputer devices 
can be programmed using a dialect of BASIC. Here 
Stephen Waddington previews a series of 
applications based on the BS1 and provides an 
insight into microprocessor development. 


Last Month 


iast month we looked at how to use the 
: BASIC STAMP 1 for digital input and output. 
: Weafso examincd some more unusual 
: forms of /O, namely the use of switches and 
: the STAMPs de-bounce features, pulse width 
: nmroduiation (PWM), serial communication. 
: audio output and pseudo-A'D conversion 
> enabling che use of potentiometers in 
: control applications. 
: =©=—- Throughout this series we have focussecl 
: onthe BS, Making the transition to the 
: (352 is a straightfonvard task. Aside tram the. 
increasect performance capability of the 
: 882, theré are only a few register actresses 
: and BASIC instructions thai are different 
: bherween the nvo devices. 


feel like a patientin a selfhelp therapy 

group. Since I discovered the STAMP 

family of microcontrollers my fife has 
chanced. Stop laughing, it’s tue. If vou had 
spent more that ten years wyving Lo gct to grips 
with programming PIC, Motorola or Hitachi 
microprocessors, the STAMP is a revelation. 

The STAMP devices are literally self- 

contained compurers. The STAMP comes in 
two flavours; BASIC STAMP 1 (BS1) and its 
more sophisticated counterpart the BASIC 
STAMP 2 (B52). Each device includes a 3V 
voleage revulator, microprocessor, crystal 
clock, brownout conwol circuitn, serial 
EEPROM, and a PBASIC interpreter. 


Development 
Environment 


STAMP dlevices can be programmed using a 
dialect of BASIC, called Parallax BASIC 
(PBASIC). And as they are EEPROM based 
they can be proerummed and re-programmed 
a5 many times are you fike. Even better is 
the fact that the devclopment environment 
and ihe devices themselves are relatively 
inexpensive. It's possible to get started with 
+ pfouoryping board, development software 
and STAMP device for under £100 — see 
Buyers Guide at the end of this articte. 
STAMP microcontrollers have fully 
progranimable VO pins thar can be used to 
directly interface to TTLtevel devices, such 
as butrons, LEDs, loudspeakers, and 
potentiometers. And with fist a few extra 
components, these LO pins can be 
connected 10 typicaily non-TIL devices, 
such as solenoids, rclavs, RS 232 networks, 
and other high currenvvollage devices. 


Sd er eudd ere 


Thermistor (kK) 


GP ELECTRONICS AND BEYOND October 1998 


JPMENT 
USING THE STAMP 


2 DF=IG h? 
> PEEMES 2h? Print value af m2 





Development 


: In this feature we are going to take 2 look at 
; the hardware and software aspects ofa 

: series of application circuit examples 

: incorporating the BS1. This should provide 
: you with a reasonable idea of how STAMP 


solutions can be develop and should also 


: provide an insight into developing sottwure. 


All of the applicatina examples demiled 


: here are discussed in greater depth in the 
: BASIC SFAMP Manual which can bx: 

> downloaded from the Parrailax Web site— 
? please refer to the list of resources at ihe 

? end of this feature for further information. 
: The BASIC STAMP Manual provides 

: comprehensive hardware and software 

: information for both the BS] and BS2 as 

: well as more than twenty application 

: examples for each device. 


Debug 


: But before we dive into applicanon 

: examipties. | want to cover a command in 

> detail that] omiited fast month. The 

= DEBUG command can be used at any point 
: within « PBASIC programme. A series of 

? sample command uses are shown below. 


Print *h? = * + value. ct b? 


Temperature °F 


Figure 1. Typica! response curve for a thermistor. 
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Input resistance (ki 


Figure 2. Response curve far the FBASIC POT command. 


DEBUG #8b2 Peinr value of bZ in binar: 
Henuc #8b2 Display the 250i chersatter 
cotresponding =o the value in he 


MEP "inmucs ", bz, ba, cz 
Erint “impute*, value oF b2, value ot 
ht and Carriage return 


The DEBUG command allows the 
programmer 10 determine information 
about variables within the programme at 
any point during 2 programme cycle. The 
data relating to a specified variable is 
displayed in a window of the connected PC. 
Debug only works after a ‘nun’<AET>-<R> 
download has finished and the host PC 
must be connected to the STAMP device. 

The abiliry to watch a programme as it 
executes invaluable for STAMP software. 
development and is one ofthe major. - 
benefits chat STAMP devices have over using 
starnlard PICs. 


STAMP Senses 


We cxamined just about every form of input 
and output last month. Bur tbere are more. 
Using the POT command its possible to 
measure the value of 3 linear resistance. This 
means the STAMP can be used to derermine 
light, movement, tempertuure wid sound 
jevels, The last nyo measurements are more 
of a challenge, This is because audio or 
temperature transducers do ng alter their 
resistance linearly with sound. Some clever 
mathematics is required. 

Maplin offers a whole series of inexpensive 
and relatively precise thermistor. The 
device's resistance decreases as the 
temperature increases, Dut this response is 
not dinear. Data sheets provided with the 
thermistor package detai) the resistance at 
various temperatures in désrees Celsius (°C) 
and Fahrenheit (F). The left hancl graph of 
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as shown in Figure 2. Though not 35 
pronounced as the thenmnistor curve, ii Must 
be-figured into our temperinure calculations 
in order for the results:to be usable. 

One possibility tur correcting the 
combined curves of the-thermistor and the 
POT command would be to create a lookup 
table in the STAMP"s EEPROM. The tabic 
would have io be quite large 10 cover a 
reasonable temperature range at a 1° 
prevision. An alternative would be to create 
2 smafler table ar 10° precision, and figure 
where a particular reading might lie within 
its 10° range. This is issterpolation, and it can 
work quite well, although it would still use 
quite a bit of the STAMP’s limited EEPROM 
space, though. 


Alternative Approach 


Anather approach, the one userl here, is to 
use a powersenes polynomial equation [o 
model the relationship between che 
potentiometer reacling and iemperature. 
This is easter than it sounds, and can be 
applic! to many non-inear relationships. 
The first step is to create a table of i 
dozen or so inputs and outputs. The inputs 
are resistance measurements nd ourpurs 
are temperatures in Fahrenheit, Resistance 
values in this case are numbers rerurned by 
the POT function. To equate POT values 
with cemperatures, connect 2 S50kKQ 
potemiometer and a 0.0 Lek capacitor to the 
STAMP. Obtain a scale factor by using the 
POT configuration routine described last 
month and in the BASIC STAMP Manual. 
Next, waich-the POT value change as the 
patentiometcr is aciustecL To do this 
disconnect the potentiometer [rom the 
STAMP and hook it up 10 an Ghmmeter. 
After setting the potentiometer to 33.89kO 
(corresponding to a thermistor at 23°F or - 
53°C), reconnected ft to the STAMP wu! log 
the resulting reading. Do this for each of the 
calibcation values on the back of che 
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Temperature = CO + C1 x (Pen Val) + C2 
x (Pot Valy + C3 x (Pot Val)’ 


Where C0, C1, C2, sind C3 are coefficients 
supplied by unalytical sofoware, and each 
Cn x (Por Vai}°3s called a tern. 

The equition above has three terms. 80 it 
is called a thirctordfer equation. Each 
additional tem increases the range over 


© which the equatian’s results are accurite. 
: You can increase or decrease the number of 


terms as necessary, but each acittitional 
coeficient requires that Pot Yal be mised to a 
higher power. This cm make programming 
mess; so it pays to limit the number of 
terms to the fewest thar will du the job. 

The soliware that dctermines the 
coefiicients is called GAUSFIT-EXE and is 
available from the Parallax Web site — sce 
resource list a1 the enc of this article for 
further information. To use it, createa plain 
text file cafleci GEDAT. In this file, which 
shoud be savex! to the sanie subdirectory as 
GAUSFIT, list the inputs ant ourputs in the 
form In, out <revurmn>- If there are values 
that reqquire particular precision, they may 
he listed more than once. 

To run the progrant, type GAUSFIT n 
where n is the number of tenns desired. 
The program will compute coefficients and 
present you with a table-shawing how the 
computed dara fits your samples. The fit will 
be good in the middle, and poorer at the 
edges, Hf the edges are unaccepuible, vou 
can increase the number of terms. H diey 
are Okay, try re-running the program wih 
fewer terms. We were able to pet away with 
just nwo terms by allowing accuracy to suffer 
outside 2 range of 50°F to 90°F 

The coefficients thar GAUSFIT produces. 
ure not directiv uscful in a BASIC STAM? 
propram. Plug the values into a spreadsheet 
and compute temperatures from pot values 
und then stared playing with the coeficiencs. 
The problem that remains is how to use 
these values in a STAMP program. The 
following coefficients worked almost as well 
as the originals; CO = 162, C] =—1.22, and 
C2 = 0.0024. 

‘The STAMP deals in only positive integers 
from 0 10 65,545. The trick is to express the 
numbers to che sight of the decimal point as 


: fractions, For example, the décimal number 


0.75 can be expressed a5 344. So to multiply 
2x number by 0.75 with the BASIC STAMB 
first muldply the. number by 3, then divide 


: che cesult iy -i. For less tamiliar decima! 


values, it may take some trial and error to 
find suitable fractions. But for éxampte, the 
0.12 portion of Ch is equal 10 2535/2125, and 
that C2 (0.002-f) = 3/2250. 

Bur just substiouting the fractions lor the 
decimal partions of che formula siill wan't 
work. The problem is chat portions of 
rerms, such as 3 x Pot Val2/1250, can exceccl 
she 65.535 limic If Pot Val were 244, then 3 
x 2-44)2 would equal 178,608; too high. The 
solution is to factor the coefficients and 
rearrange them into smailer problems that 
ean be salved within the lintit. For exampie 


thermistor package, up to 149°F (65°C). 
You'll find a hair dryer, a blow corch and 2 
freezer will be invaluable to heip vou 
complete this exercise. 

The equation that can approximate our 
nontinear temperaiure curve is: 


~ {using PV to stand for Por Val): 


aedirea 


Figure 1 shows the general shape of a typical 
thermistor response curve in terms of the 
more familiar Fahrenheit scale (“F). 

The POT command, while it responds in 2 
basic linear fashion, has a curve of its own, 


saved 


PY X PY X 5H230 = 
PY X-PV % 3iGX5X5SK5X23 = 
PY225 X PV X 360 
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Figure 3. Circult 
diagram for the 
electronic thermistor 
using the BS1. 


The progrnt in the listing is an example 
of just such facioring and reurrangement: 
Remember to watch out for the lower limit | : 
as well, Try to keep intermediate results a5: 
high as possible within the STAMP’s integer 
limits. This will reduce the effect of 
lruncation errors (where any vitlue 1 the 
righe of the decimal point is lost). 

The finishéd program, which reparts the 
remperature to the PC screen via the debug 
command, is deceptively simple. An 
informal check of its ouiput found that it 
tracks within 1°F of a mercury/elass bulb 
thermometer in the range of 60°F to 90°F 
Additional range could be obtained at the 
expense of a third-order equation; however, 
current perfonmance is more than adequate 
for use in a household thermostat or ather 
non-critical application. Cost and complexity 
arc far less than chat of a linear sensor, 
precision voltage reference, and analogue- 
to-digital converter. 

If you adaot this application for your own 
use, Component tolerances will probably 
produce different results. However, you can 
calibrace che program yery easily. Connect 
the thenmistor and a stable, close-tolerance 
100nF capacitor to the STAMP as shown in 
figure 3. Run the program anc nore the 
value thiit appears in the debug window. : 
Compare it toa known accurtie thermometer = 
focated close 10 the thermistor. If the 
thermometer says 73 and the STAMP 78, 
reduce the value af CO by 3. Ifthe 
thermometer says 80 anc the STAMP 75, -- 
increase the value af CO by 5. Thisworks 
because the relationship between the 
thermistor resistance and the temperature is 
the same, aniv rhe value af the capacitor is 
different Adjusting CO corrects this offset. 
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‘Ercgram icon 
Check_temp: 
pot 0,46,wd °46 
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factor. 


rparndérr 


‘Heamemrtear that STAMP maths is computed 


With no parentheses and no 


lee wi = wi*w0/co2bti’co2zccr/cozbin 

tet wO = wO*’celran/colbiméiy 

let wl = coBswi-vd : 
genug wi 2 
pause 1000 ‘Wait 1 sacond for next : 
Gots Check temp ‘tauserature readin ; 
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Robotic Applications 


One of the most common uses for the 
STAMP devices is cobotics. Here the devices 
are used to measure inputs and gencrate the 
pulse sequences required to control servos. 

Figure 4 shows a typical servo. The three 
Wires are +5V ground, and signal. The 
output shaft accepts a variety of 
prefabricated disks and levers. ft is driven by 
a geared<iown motor and rorates through 
OVC to 1SO°C. Most servos cin rorate 98°C 
in less than a half second. ‘Torque, a 
measure of the servo's ability to overcome 
mechanical resistance ranges from 20 to 
more than 100 inch-ounces. 

To make.a servo moive, connect it to 2 SV 
power supply capable of delivering an amp 
or more of peak current, and supply a 
positioning signal, The signal is generaily.a 
5V. positive-going pulse berween 1 and 2ms 
long, repeated about 50 times per second. 
The width of the pulse determines the 
position of the Servo, Since servos’ travel can 
vary, there isn‘ 2 definite correspondence 
hemveen a.civen pulse width and 2 


= particular servo angie, but most servos will 


move to the centre of their mivel when 
receiving 1.5ms pulses, 

Servos are Closcd-loup devices. This 
means that they are constanily comparing 
their commanded position (propordonai to 
the pulse width) to their actual position 
(proportional to the resistance of a 
potentiometer mechanically linked to the 
shaft). If thhece is more than a smail 
difference between the nvo, the servo's 
electronics will sem on the motor.to 
eliminate the error. In addition to moving in 
response to changing input signals, this 
active error correction means that servos 
will resist mechanical forces that try to move 
them away from a commanded position. 
When the servo is not powered ar nor 
receiving positioning pulses, you can casily 
turn the output shaft by hand. When the, - 
servo is powered anc receiving signals, it 
won't budge from its position. 

Driving servos wiih the BASIC STAMP is 
straizhiionvard. The instruction pulsoui pin. 
time penérates 4 pulse in Hms units, so the 
follov-ing code fragment would command 2 
servo to its centred position.and hold it there: 


Servos 


pulsour 6,159 
pause 20 
goto sérvo 


The 20ms pause ensures that the 
program sends the pulse at the svindard 
50Hz rate. ccquired by Servos. 

Let's look at a more.sophisticared servo 
control circuit. Figure 5, combined with the 
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Figure 4. Typical servo showing 
rotational horn and three input leads. 


code below, uses two switches connected 
on pins 4 and 5 of a B51 ro conucl the 
direction a servomotor will turn, if neither 
switch is press the servo defaults to its 
centred position. 


Dause 20 


goto ioop 


isit: 
Bulsout 6,75 
pause 206 
gote loonl 


For information on controlling other 
types of motor, particularly stepper motors, 
check the BASIC. STAMP 1 manual. Stepper 
motors lend themselves to STAMP control 
because of their refiance on digital signals to 
PeNerale Step Pattems. 


Serial Communication 


When I spoke to Edwint Buckley at Milford 
Insiruments at the hecinning of July, he tald 
me that he was putting the final touches to 
a radio communication kic for the STAMP. 
This would provide a direct conneciion to 
the BS1 enabling serial data io be 
communicated back and forth. {ff you have a 
requirement to transmit data withoui cables 
beoveen avo points. the new wireless kit 
from Milford Instruments would be tdeal. 
But there is another option. Why not build 
and infra red link? | 

With a fev inexpensive parts from Maplin, 
you can communicate at 1,200 baud over 
distances greater than 10 feet indoors using 
infra-red. The circuit here can be madified 
far greater range by the use of a higher 
performance LED. 

As the name implies, infra-red remote | 
controls transmit data over a beam of infra- | 
red fight..To avoid interference from orher 
houschoki sources of infrared, primarily | 
incandescent lights, the beam is modulated 
with 2 40KHz carrier. Legend has is that 
40kHz was selected hecause the previous 
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Figure 6. infra-red serial data 
transmitter using the STAMP. 


generation of ultrasanic remotes worked at 
this ffequency. Acapting their circuits was 
just a matter of swapping an LED tor the 
ultresonic speaker. 

The popularity of infm-red remates has 
inspired several component manufacturers 
10 introduce réady-niade infra-red receiver 
modules. They contain the necessary injra- 
red detector, amplifier, filter, demodulator, 
and output stages required to convert 2 
40kHz infra-red signal into 5V logic tevels. 
An alternative is to build a small discrere 
circuit from raw components as shown in 
Figure 6 to handle ail the necessary filtering 
and demodulation. Figure-6 shows a infra- 
red ininsmitter, while Figure 7 shows its 
cOUNLeMmpant receiver. 

For the transmitting end, all that is 
required is 2 switchable source of 40kHz 
moxlulation to drive an inirt-red LED. That's 
the purpose of the timer circuit in the: 
schematic. Pucting a ‘one’ on the 555s reset 
pin cums the 40kHz modulation on; 2 "zerey 
turns it off. Yau may have to fiddle with the 
values of Rs, Ro, and Cz. The formula is 
Frequency = 144/((Re+2 Rs) Ga), 

With Rs at 1k}, the potentiometer in the 
Rs feg of the circuit should be set to about 
60082 for 40kHz operation. However, 
capacitor tolerances being what they are, 
you may have 10 adjust this potentiometer 
for optimum operation. 

To transmit from a STAMP. connect onc of 
the LO pins directly to pin 4 of the 535 
tinierelf vou use pin 0, your program shouted 
contain code somenhing like this: 


tcw 9 ‘turn otf pin O's output late! 


Girput 9 "chance pin 6 
"other Imsiructions 


LG Gttret. 


2. — 
Laks 


To receive with a PC, you'll need 160 verify 
that the PC is capable of receiving 5V RS-232, 
fF you have successfully sent RS-232 from 
your STAMP to the PC, then it's compatible, 


serouc 0,nt200,{°x") ‘send ietter "4" 
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Figure 8. Circuit diagram for the BS1. 


To transmit from a PC, you'll need to-add 4 
diode and resistor ahead of the 3555 timer as 
shown in the schematic. These protect the 
timer from the negative voliage swings of 
the PO's reai R5-232 output. 

If you vant more mange or easier 
alignment hernween mransminer and receiver, 
consider using more or better LEDs. Same 
manuficturers’ data sheets offer instructions 
for using peak current, duty cycle, thermal 
characteristics, ancl other factars to calculare 


optimum LED power right up to the ecise af 


humout However, in casual reso around 
the work-shop, we found thar 2 repular LED 


driven 35 shown could reliably communicate 


with a receiver more than 10 feet away. A 
simple reflector or lens arrangement might 
be as beneficial as an exotic: LED for 
improving On this performance. 


STANIP Tips 


Believe it or not, Owning a BS] is not a pre- 
requisite to programming and building 
circuits based around the microcontrolfer. 
I's possible to cheat. Fisure § shows the 
discrete circuit diagram of a STAMP 
microcontroller, All of the components that 
make up the device are standard paris. 
Given i piece.a Breaciboard and litle 
patience its possible to buiid che 
microcontrofler from discrete paris. 

And if you like short-cuts and tips here's 


' another thar enables the PIC16C58 to be 


sdebdsatereces 


PL SPERRIGOb edd FORE Gtr 


programmed using PBASIC. Using a Parallex 
programmer its possihle to insert a 
PIC16C58 into the programmes, in the glace 
BS1i. Then when instead of hitting <ALT>- 
<R> tO mun the code from the STAMPexe 
file, hit <ALT>-<}>. The programmer 
mienu then appears and after hinting 
<space> the BS1 code and interpreter 
cote is downloaded to the PIC16C3S. 
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I discovered these nvo nuggets of 
information after joining the Parallax STAMP 
mailing fist. Derails of how to sign-up are 
provided! in the resource list at the end af Ure 
article. Being able to share ideas with peopie 
online is a superts way to learn. Ir's also an ideal 
place to discover the answers 10 questions if 
vou get stuck with a piece of code. 


Resources 

The Web is packeil with information relating 
to the STAMP environment. Visitors to the 
Parallax Web site ai wwe. panillaxinc.com can 
download data sheets, instruction manuals 
and project examples. 

Milford Instruments in Leecls is che UK 
disuihurer af SFAMP proxducts. You can 
reach the company by telephone on 
(01977) 683665, ar write ta Milford 
Instruments, Mijford House, 120 High 
Stréet, South Milford, Leects [525 5A0. 
Altematively check our the Milford 
Instruments’ Wel site ar 
www. milinst.demon.co.uk. 

You czn learn from other users that are 
developing on the STAMP environment, jin 
the e-mail mailing list run by Bantliex. Fo join 
this list simply send ¢-mail 10 
majordomo@:-parallaxinc.com. and type 
‘subscribe STAMPS’ in the body of the 
message. If you prefer. you can sufscribe 
using the cnline subscription form on the 
Parallax Web site at www. paral laxine.com. 


Buyers Guide | 
Deserintion | Code. 


BASIC STAM? 4 (B32) Develoomens Kt NV/234: 


Cost 
£58, wo 


BASIC SIAMP 2 {852}. Daveiopment Kit NWw250. £ £492.20 


MB2K . £32.90 
WAAL = £54.70 


BASH STAM? 3 {AS} hitmocnioeer 
“BASIC STAMO-5. (852) hicronorotcr. * 
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his article is about hi fi and at the — , ms 

auiser, lec’s make it quite clear thar I’m | 7 : 

not talking about chose all-in-one midi, : [ae 
mini ar micco systems which are frequendy — = 
referred to as ‘hi fis’. These are common ar 
garden audio systems, they're not what i 
call hi fi cquipment. Well, we're only pvo : — . 4 i. i : 
sentences into the article and already, 1can | [ne PART i 68 e@e 85606 4'0'6 
imagine that many readers® hackles are : | 
rising at the sugeestion that their audio 
systems don’t produce irue high fideltiy 
music. OK, I do have ta admit to taking 
something of a delight in making statements 
like this, but there's afso a great deal of 
truth ia what I've just suggestect. Let's think 
about what the phrise *hi ff actually meant 
when it was first coined some clecacles ago. 
The meaning of the phrase was “better than 
average sound quality’. So, if you weren't 
100 cotical about the music you stuck with 2 
gramophone, a music centre or whatever, 
but if vou aspirexl to a better quality of 
music, vou splashed out on hi fi equipment. 
Well, things have changed — standard run-oF 
the-mill audio equipnient is now far berter 
than i was in the 60s and 70s. However, 
does that mean we can refer to it as hi fi? 
Nov if the original meaning of the phrase is 
sill valid. After ail. the wpe of equipment 
which the majority of people listen is, by 
definition, average. So cummion sense tells 
us that it can't also be beueér chan average as 
ir would need to be to qualify for uke ‘hi i’ 
iag. 50 packaged! mini systems might be 
infinitely better than 70s aiusic cenues Dut 
hi fi equipment is something quite different, 
as is the quality of the sound it produces. 
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in this article, we're going tohbeiooking  : 9 A major factorwhich causes people to go 


CD Player : at true hi fi and by uhis 1 mean systems built : for separates mther than an integrated 

? up from separate components rather than : system is thar of choice. Generally it you 

4 _" : bought as a single unit And whereas most ; Want the absolute best, you need tO goa 

. Amplifier i separates systems are beer than most , i $pecialist. Certainly many of the Japanese and 

i's : packaged systems, even this level of ; Korean corporations make a passable job at 
? performance isn't the subject of this anicle. ; manufacturing anything and everything frum 
= Our subject here is the absolute top-end of | Washing machines to audio gear to cars to oil 
? the hifi market. a niche which is often : tankers but, in the main, they don't produce 
: referred ro as audiophile hi fi. : absolutely top-notch gear. So if you want the 


best in audio equipment, vou'd be better off 


Power Suppl = going to a company which specialises in hi fi 
3 ‘i Sepa rates Systems : equipment. However. at the top-end, even hi 
; But before we get into the realm of 2 fi ecyuiprment is a rather broad classification 
Pre-ampitier audiophile equipment, ler's spend awhile ? 2nd many people believe that 4 coripany 
thinking about why hi fiis synonymous with | Gi be the best at absolutely everything. : 
separates. Surely just putting the amplifier Speakers, lor example, eo UB differe-ni 
Power > in aseparate box from the CD player and : Uesign skills irom CD players or amplifiers. 
Amplifier putting the tuner in yet another ae ant : So10 gevthe ver¥ best vou need to be able to 
improve the quality of the sound which mis an cggeeDa 1G Soin Gitwm at COMEARY 
Tap nateh audio means finding reom for cames aut of the speakers. Well actually, f chapel gl aad 


foads of boxes. in the realms of audicphite 


suppose ic can — serceniny wil! be much 
separates could : a ‘ae 
Eciican tet crits hate mn : improved, for ecimple — but chere are much 


more fundamental reasons than this. 


tumiable, your tuner and your speakers. 
Whether i it's a vali! aroumenr that no one 

company can iy in all parts of 2 hifi 

systent is open to dehate. But even if singic 
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Pee 1 ee 

companies can do eventhing well, choice is 
still a factor which favours separates. It’s 
common for hi fi manufacturess to offer a 
range of aniplifiers, a range of CD players 
ancl so forth, with a madel to suit most 
pockets. So, if you're serious about listening 
10 CDs but have only a passine interest in 
listening to the radio, you could choose a 
realy good CD player but just an average 
tuner. With all-in-one systems this isn't 
possible — all the components tend to be 
matched in terais al quakity and it's not 
hard to see why. Let's assume that 2 
company has three different amptifiers, 
three different CD plavers, three different 
tuners, and three different seis of speakers. 
[f they're selling these 35 separates, that’s 12 
different products 1 stock. If, on the other 
hand, they sell all-in-one systems and want 
to make every combination available, that 
comes io a massive 81. different systems to 
stock, A far more likely decision would be to 
put che bottom end components into one 
system, the mic-range components into 
another and the top-end parts‘into a third. 
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That's just three prouxtucts to stock bur 
much reduced choice for rhe consumer. 

Another major reason for picking 
separates is upgrade considerations. Let's 
assume that you have an integrated syvsteni 
and you decide that you'd like.:o upgrade 
the amplifier. Many of these integrated 
systems — even though they're designed io 
iook like separates — are actually: housed in a 
single box. So rémoving the amplifier in 
ordér to replace it witha better amplifier 
just isn'l an option — nox without resorting 
10 a hacksaw, that is. OK, not all tegrated 
svstems are housed in sinule boxes, some 
come in separate boxes just like true hi fi 
separates, even chougsh you buy them as 2 
job jot. There's szilla problem in upgrading, 
however, albeit one which is now 
commicrcial rather than physical. just as 
you ll have bought everything iagether, so 
anyone you mighi consider selling 
components tf would probably only be 
interested in huving. the whole lot. Without 
a doubt, even if you did manage io sell a 
single component, the price vou'd ger. 
would he derison: So one way or another, 
upgrading individual paris just isn't viable 
with all-in-one systems. 


Which is the Most 
Important Component? 


One question which has exercised the 
mines of hi & enthusiasts to a significant 
extent is which of the component parts of z 
separates-hased systeni is the most 
imporiane znd whereas itis applies to 
ordinary hi ft systems, not just the ultra top- 
end systems which are the subject of this 
article, we'll be building on the principles. 
Of course, the question cdoecsn’‘i relate to 
components which aren't used 
simultaneousty — this would be 2 pointless 
question. Whether a CD plaver, turntable or 
runcr is the most imponant depends on 
whether you prefer listening to CDs, vinyt 
records or radio programmics. What the 
question does relate to, of course, is chose 
components which are in use at the same 
time. 50, for example, in listening toa CD, 
Which is che most important - the CB 
olavér, the amplifier or the speakers? 
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Which Is the most important component in a separates based hi fi system. 
The hierarchy argument suggests that the sources are the most important. 





October 1998 ELECTRONICS AND BEYOND SB 





NAIM S2 pre-amplifier... 


In the earty days. of hi fi separates, most 
enthusiasts would have suggested chat the 
speakers were the most important . 
component, followed by the amplifier with the 
sources — the tumiable ane tuner—Deing the 
least mporiant Whar the justification for this 
view was is rather har to sav f guess the only 
plausible explanation is dxat if you go foran 
expensive :umplifier or speakers, this will affect 
the sound quality of everything vou listen to 
whereas an expensive cuner would only 
benefit radio reception and an expensive 
ruouable would only make a difference if you 
were listening to recorcls, 

Today, the tables have been turned and 
the consensus of opinion is tha: die sources 
are the niost important, followed by the 
amplification, followed by the speakers. And 
the justification for this is summed up in the 
phrase “garbage in; garbage our’. In orher 
worts, no degree of sophisiicacion in the 
amplifier or speakers can improve the 
quality of the signal generated by the CD 
plaver or tuner. So, hi fi enthusiasts talk 
about ahi fi hierarchy. lF-yvou draw a cliagram, 
of your hi fi system with signals passing 
from left to right, thé components become 
Increasinoly important as you move from 
rigin iO left This isn’t fust some sort of 
academic exercise — it alfeces your 
purchasing and upgrading policy. So, 
conventional wisdom says thar you spend 
the most on vour sources, the next most On 
amplification and the least on the speakers. 
Similarly, if you're looking to upgrade your 
system, vou first of all consider upgrading 
the sources with the.amplificr and speakers 
being further down the Iist. 

To a point this makes sense, although I 
can't hélp but feel chat the hierarchy 
argument needs moctemting somewhat. For 
example, 2 system consisting. of 3 £1,000 CD 
plaver, a £200 amplifier anc £50 speakers 
probably wouldn’: perform as vou miehe 
hope even though it does favour the source, 
followed by the amplifier and with the 
speakers well down the list. The reason that 
this system would be disappointing: of 
course, is thar the amplifier and speakers just 
wouldn't be able to clo justice-to the quality 
of signal praduced by the CD player. So, I'd 
be inclined to suggest that a system should 
he balanced. If you have a sysicm which 
cleafly isn’t balanced, a sensible upgrade 
oplinn would be to replace the weakest link 
in the chain imespective of whether it’s a 
source, an amplifier or the speakers. Only if 
you're Sure thar your system is well balanced 
would you use the hi fi hierarchy to identify 
ihe next area for improvement. 

In this section, I've referred to just three 
npes of hi f component, the saurce Gvhich 
can iake various forms), the amplifier and 
the speakers. This is a convendional (7.2. 
onlinan) separates system. As we Start 10 
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look at super hi 8, we'll see that many of 
these component themselves split into 
smailer separates. For example. in ihe realm 
of auciiophile equipment, instead of a CD 
player you might haye a CO transport anda 
DAC, and instead of an incegrated amplifier 
you might bave a pre-amplifier and a power 
amplifier. But alchough the number of boxes 
might increase, the hierarchy argument sull 
applies. So, for example, che signal passes 
trom the source to the pre-amplifier io the: 
power amplifier and so we might conclude 
that the pre-amplifier is more important 
than the power amplifier. 

OK, with that bit of preamblie aut of the 
way, let's now look at each of the major 
components of a standard hi fi system and 
see how things differ when we move into 
the reaim of audiophile hi ff. But beware — 
the road.to ihe ultimate hi ff experience is a 
very slippery slope. Many pcople have taken 
their fist faltering steps on this road only to 
find themselves much further down than 
they'd expected and with a very sick Inoking 
bank account in only. a few years time. This 
doesn't mean thar it fas 10 cost you an arm 
and a leg to progress beyond ordinary hi fi. 
By choosing sound quality ruther than bells 
and whistes and by deciding to major on 
just one source —CD, for example — rather 
than having mediocre results from CD, 
vinyl, tape and mune, a really.cood sounding 
system May net cost you a lot more-than an 
ordinary system. But whether you'll then 
have the will power to resist continual 
uperades, well that’s another matter entirely. 
You have been warned. 


The CD Player 

I've already made reference to che fact that, 
within the world of audiophile hi fi 
equioment, the CD player is normafly 
replaced by a couple of separare baxes, 
namely the CD transport anc the DAC or 
digital to analogue converter. 50 the CD 
transport spins the disk and extracts the 
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dieital data which is passed, as a stream of 
binary data, to the DAC. The DAC then 
converts this to 4 low-level audio signat 
which is passed to the amplifier. 
Interestingly, the justification for splitting a 
CD player in this wav is much less clear than 
is the case, for example, for splitting a micti 
system into source, amplifier and speakers. 
Most people choase.to Buy a CD transport 
and DAC of a similar quality and normally 
from the same manufacturer so the issue of 
choice isn’t quite as relevanc here, This 
doesn’t mean thar you cant march a 
transport from one company with a DAC 
from another Standardisation is starting to 
take off in this area and some peopie do, 
indeed, choose these two components from 
differen: manufacturers. 

But if choice isn’t a major consileration in 
buying «a separate CD transport’and DAC, 
then upgrading ofen fs. For example, let's 
assume that you already havea separares 
system with an integrated CD player and 
that you're looking fora wav to.improve the 
standard of reproduction. On the: 
assumption that your system is reasonably 
balanced, then the hi fi hierarchy argument 
suuld sugeest chat youshould look, first of 
all, at your sdurce, that is your CD player, 
Cenainly you could replice ube integrated 
CD plaver with separate transport and DAC 
but with many CD plavess, there is a less 
cosiy first step. Rather than totally replace 
the CD player, some manufacturers allow 
you simply io gei an external DAC anti 
continue to use your old unit-as the 
transport. Then ata later stage, when vour 
finances have recovered, you can get 2 
separate CD transport to replace the 
original CD player. There are also technicat 
reasons for designing a CD player in two 
boxes, albeit reasons which are, perhaps, 
now heine erocicd. For some years, Linn’s 
flagship CD player was a ovo-box solution., 
the Karnik / Numerik combination which 
costs £1,850 + £1,500. So it's interesting 
that their new top of the range CD player, 
the £12,000 CD12, is house in a single box. 
f asked Linn’s Bill Miller for his views on the 
pros and cons of the pvo approaches, IF you 
look-inside the Numerik DAC J was told, it's 
fairly well stuffed with electronics. Of course 
a fow-end DAC neecin't be this bulky, the 
DAC on a PC’s CD-Rom drive, lor example, 
is fife more than a single chip. But in the 
case of che Numerigk circuitry: you'd never 
be able ro cram that amount of circuitry into 
ihe same box as the Karik_ And the second 
reason is thac DACs are very sensitive to the 
sort of electrical noise kicked out by ihe 
servo.systems and the digital circuitcy in ihe 


..and amplifier - audiophile enthusiasts don't go in 
for bells and whisties, top-end gear is purely functional. 








Linn’ s‘£12.000'CD player, ‘CD12, which is a:one box: design. 
Other manufacturers would argue that the ' DAC Should be in‘a separate bax. 


transport. The best solution, therefore, is to 
keep them well apart. On the reverse side of 
the coin, however, fo transmit the digital 
data 10 the DAC it has to be converted into 
2 serial format with an embedded clock. — 
Failure to accurately extract the clock will 
result in timing inaccuracies and ultimatefy, 
garbled music. In the case of a single box 
CD player, the datt can be routed in 
parailel and with the clock as 4 separare 
signal. So what, you may wonder, has 
changed to allow the CD12 to be clesigned 
as 2 single box and hence alleviate the 
problems associsted with the serial link? 
Well first of all, greater integration has 
allowed the DAC to be made smuller and 
secondly a better understanding af CD 
(ransport circuiny has allowed noise levels 
tO be kept to acceprable levels. 
Interesting!y. not al! audiophile 
manufacturers — even thase with a pvo-box 
solution — offer a separate CD transport and 
DAC. Naim Audio, for exaniple, put the 
transpor anc DAC in the same box, even on 
their top of the range model and, in 
common with many Naim products, put the 
mains power supply in a separate box. With 
the CD player, there’s a single power sunply 
which has to be usec! and the complete 
package costs £2,200. With other products 
such as pre-amplifiers, however, Naim offer a 
range af power supplies ranging in price 
from £350 to over £2,000 -— we'll look ar the 
affect of mains power supplies on 
performance a bit later. Of course, if were 
co be cynical, could suggest another reason 
for putting a CD player into nvo boxes - the 
audiophile community expects it and ft 
means that, as:2 manuficiurer, vou cin put a 
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much bigper price tag on the units. Since I'm 
not 2 cynic, however, i won't suggest that. 
Finally on the subject of top-end CD 
repreducion, we cane fil to mention the 
DVD — the ciigital versatile disk, formeriy 
called the digital video disk..As vou're 
probably aware; the DVD is already 


established as a computer peripheral in the 


guise of DVD-ROM. a superhigh capacity 
vérston of CD-ROML And it's also starting to 
appear as 2 consumer product — specifically, 
you can now buy movies on DVD and DVD 
video players. And intriguingly, che sound 
track on DVD movies is of a higher quatitv 
than the CD's 16-bit words and 44, tkHz 
sampling rate. So why isn't it also being put 
ionward as a higher quality audio stanclard 
than CD? Actually it is, although the 
standards wacs are still raging and ifan 
audic-only DVD format ever does appear, it 
will be quite some way behind DVD-ROM 
and DVD video. What we can say, however, 
is that all the proposed standards include a 
vanery of sampling options which record 
companies can choose from. Ordinary CD 
quality will be one option for cramming 2 
very large anmiount of music onto the disk’as 
a mediocre Quality: But at the rop end, up to 
24bit resolution and 2 sampling rate of 
SokHz is being proposed. Plus, on the 
hardware side - DVD video players will be 
able io -play DVD audio disks but for the hi fi 
purist, aurio-oniy piayers will probably be 
available 2s will separate transports anc! DACs, 
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Arkiv moving co!i cartridge. 
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Vinyl Reproduction 


It you're a confirmed CD addict, you probably 
dicin’: expect tn see mention of scmichy old 
vinyl records in an article in a high tech 
Matizine on the ultimate in hi fi 
reprexluction. But the fact is. a not 
insignificant number of audiophile fans retain 
a vinyl playing capabilit: For same, the 
tummidble simply provides a means of 
continuing to enjoy valuable old recordings 
which will probably never be released on CD. 
But for others there's a much more 
iuncdamental reason foc.sticking with vinyl. 
Large numbers of hi # enthusiasts are yet to 
be consinceéd that CDs canequal vinyl 
records tor their inhereni musicalirv. And this 
isn't just 2 lunatic minority. The hi fi 
magazines are staring, once again, to take an 
interest in womntables, cartiidges and the like, 
vinyl manufacturing plant in Japan is being. 
brought back on line after having been moth- 
balled for years and — of particular relevance 
10 this article — the technology of vinyl 
reproduction is sill being improved. 

Firsea bit of terminology. The phrase 
record deck is rarely used toctay Instead, hi 
f enthusiasts tend to talk about the 
turntable burt, strictly speaking, the curntable- 
is only one ofa number of components you 
need to extract the musical information from 
4 vinyl record, The other essential efements 
are the tone arm and the cartitlee and as 
with most top-end separates, it's often 
possible to mix and match these three 
components, even from different 
manufacturers. And then there are aptional 
exta component such as external power 
supplies and off-board phono stages. 

Although the design of the tumtabtie and 
the tone arm are highky specialised, che skills 
involved are primarily mechanical so we'll 
skip over these to the first electronic element 
— the cartridge. However, fet me just present 
a icw facts which hint at the enormity of the 
rask of making a top-eni tamiable or tone 
arm. [he most # stylus will ever move when 
playing a record is 0.2mm — this is in the. 
really loud passages. The quietest passages 
ire 90dB down on that, and if you do the 
sumis, you'll find that to extract all the 
information from a recorl, the cartridge 
needs to be able to respond to a movement 
no more than a few wavelengths of light. If 
the tumtable or tone arm wobbles or vibrates 
by more than this, you'll either lodse vial 
information or you'll add something thar 
shouldn't actually be there. And what this 
means, of course, is that the reproduction 
quality is compromisect, 
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Low-cost and even budget hI fi turntables are equippad with 


moving magnet cartridges. 


But although the design of ihe tumtahie — - 
bearing as such is a purciy mechanical job, itis, 
of course, driven by an eclectic motor. Not 
particulary high-tech, you might think, but 
you'd he wrong. Although buciget tumushies 
may be driven from a fairly ordinary electric 
motor, audiophile products have specialised 
motor which are driven by highly advanced 
precision power supplies. And as you go up 
the range, 4 tiny Circuit board hidden in the 
plinth is replaced by a separate power supply 
which sits nexe to your furtable. Perhaps ie 
best known example is Linn’'s £750 Lingo 
which powers their £1,000 P12 tumble. Bur 
why does it have ro go in 4 separate box? 
Accorling to Linn, dere are two good reasons. 
Fisst of all, there’s just 160 mitch eleceonics to 
crm into the plind: and secondly, electronic 
power supplies generate maeneic fields. And 
since the operation of the cartridge involves 
derecting the tiny rekitive movement of a 
maenel with respect 10 2 coil, suzy aragnetic 
felds are best kepi wel! awa: 

So what about the cartridge, the Sirst bit 
of electronic kit which actually handles the 
audio slenal? First of all, a-bit of backeround 
abour how it works. ‘The business end of 
the cartridge — the bit which comes into 
contact with che record — is a uny diamond 
stylus which travels alony the groave and is 
driven laterally in step with the musical 
information. The stylus is attached either to 
a magnet close 10 2 fixed coil or a coil clase 
ro a fixed magnet Either way, thé 
movement of che stylus causes a rekative 
motion beiween the magnet and the coil 
and a tiny elecuical signal resulcs..You'll 
notice that either the coil or the magnet 
can move, depending on the design, anc 
it’s this difference which differentiates an 
ordinary cartridge from an audiophile 
cartridge. A moving coil design offers far 
superior quality lo a moving magnet 


The AVR starter kit 
comains everthing you 
need to realise your flash 
AVR microcontroller 
design. Enhanced [AR 
assembler wath on-line 
technical data, new fast 
programming algorithms, 
40-pin DIP adaptor, [SP 


future AVR products. 
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if you're prepared to spend £1,000 oan a cartridge and write it 
off when the stylus wears out, you too could enjoy the superior 
sound quality of a moving coll cartridge. 


design. Let's take a look at why this is. 
Ifvou're building a coil to move inside a 
pigenct it's got 10 be tiny ang with few tums. 
If on the other hancl, you're building 2 coil 
inside which a magnet will move, it’s Bar to 
be larger and it can have more turns. At first 
sight, you might think that the larger 
number of turns is the favoured option as 
this will result in 4 Jarger signal and, 
therefore, a better signal to noise ratio. In 
fact. although having 2 smaller signal does 
place more canstnunts on the amplifier, it 
doesn’t actually jeopardise quality, The size 
of the coil is far more iniportant— the. 
smailer coil has a lower impedance and a 
lawer inductance. The result of the lower 
impedance is that, despite having a lower 
output valtage — typically 200uV as opposed 
to Smi¥ with a moving magriet ~ the power 
delivered to the amplifier ts greater. Anct the 
resitt of the lower inductance is that the coil 
shows virtually no resonance. And whereas 
it may seem 2 urivial problem to compensate 


: forthe resonance in che amplifier to 
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cable and donge, poradic. programming madute, device 
softvrare Simulator, Amel AVR ESP for Windows software. 
In-circuit programming realises the ree! benefit of flash; 
Vitile the code — assemble ~ programme: in system: If it 
doesn't wrk just réprofram. -Freé softvare updates via 
Kanda’s website.’ Minimuni.system sequirements: ARG PC 
vath 4618 memory cunning Wiridaws 95 of 3.1. Devices 
supported inchude Atmel AVR AT90S1200,. 2313, 2323, 
4434, 8515, 8535, ‘ATBSSB252, AVR MEGS 103, and 





40162: AVR Starter Kit £49. 96 - ‘saving’! £26: 371 | . 


produce a flat response, in practice, this is 
very difficult. However, there’s more to this 
than just the electrical characteristics. With a 
Moving magnet cartridge, since the stylus 
and magnet assembly is comparatively cheap 
and because # stylus will, eventually; wear 
our, che stylus‘magmet assembly is made 10 
be replaceable. And although 2 plug-in stvlus 
wort be quite as firmly auached to the 
hody of the qarinilge as a permanent one— 
the cost saving in making it removable is 
considered co be worth the degradation in 
sound quaticy which resutts from a ‘sloppy" 
linkage. With a moving coil design, however, 


the coil is responsible for a large proportion - 


of the cost of the entire curtridee. So making 
this replaceable isa much tess atiractive 
proposition. And if you clon't have to make 
it removable, it can be permanently bonded 
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to ie rest of the canridge witha 
corresponding improvement in quatity. Not 
only does.a moving coil cartridge cast, 
perhaps, £1,000 compared ro say £150 fora 
moving mammert design, bur when the fict char 
you can't replace the situs is taken into 
account, this isn't exaaly a cheap solution. OK, 
some manulacturers will refurbish movine coil 
canvidges rather than insisting you buy a new 
one, but even then, i you listen 10 a lot of 
music, the cariidge cost alone could well b= 
quite 2 few hundred pounds a year 

Finally; a word about amplification. The 
amplifier is featured next month but there's 
oue amplifier consideration which is 
peculiar to playing vinyl records. As we've 
sten, cartridges produce very smali 
electrical signals. much smalter chan the 
signal generated by a CD player oc a auner. 
And as such, the amplifier has to amplify 
the outgut from 2 canridge more than the 
signals from other sources. It also has 10 
provide RIAA equalisation — boosting the 
bass and cutting the treble — to cancel oui 
the messing around which recording 


engineers do to cram more niwusic onro he 


disk. The part of the ampfifier which caccies 
this out is called the phono siage and is 
absent on some of today's amplifiers, 
especially thase at the borom end. So if 
vou want 6 use such an amplifier with a 

turntable, then you'd have to buy an 
external phono stage. Of course. we're 
talking about quality amplifiers so iney'll 
wlmost certainly include a phone stave. 
Huwever, if you're looking for the very 
best, you may stil choase to buy a top-end 
phono stage.as an upgrade to the phono 
stage in your amplifier Linn offer such a 
unit. the Linto, tor £850. 

Next Month we will look at the rest of 

the system and how much 2 top quality 
system will set you back. 


The Exolorer Training System is designed to allow you to quickty master a ney 

: microcontroller and includes tne Explorer module which can be used to iry out 

: examples and exercises on ‘real live’ hardware, The complete package includes 

; training manuals and the Eyptorer Module, and is available in two versions — The. 

: Microchip PIC series {order code 40163) and the 8054 series (order code 40164). 
: Tha training system does noi assume any previous knovdedge of microstectronics 
OF. programming, but you should be computer literate. Where possible, the 

: electronics required is cavered, but additional reading might be required. The system 
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; a§ possible, and includes subjects such as the. fetch-execute qytle, memory 
; mapping, ‘address décodi ing, addressing methods, 
: subroutines and program design methods are. 
: covered as they naturally occur. In addition, 
Seven. segment displays, keypads, BCD, binary, 
decimal, hexadecimal, loge timers. interrupts etc, . 
are all covered. The hardware module is intended — 
for connection 10 the.parallel painter port. 
Software is Supplied on 3.5in high density disk. 











‘Pic ‘Explorer, 40164 ~8051 


JExptorer £79. 99 ‘each - saving ‘£36. -321 
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Don't miss another great assortment of entertaining 
and easy-to-make. projects: ‘and essential electronics 
information aimed at the novice ‘constructor. 


Issue 131 on sale Friday 2nd October 
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SECOND FREE CD-ROM 
CONTAINING DATA _ 
SHEET INFORMATION 
Aa 
Projects 
*Psycho-Kinetic Bio-Feedback Trainer 
& ‘Movement Detector 


* Light Operated Switch «Infra Red ‘Link 
Features 
°Computer Managed Crop Sprayérs 
° New Frontiers for (Energy 


*Audtophile Hi-Fi «Mars Update 
* Future Solar Cell Designs 
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by Mark Brighton 


You will fiud that the latest 
Maplin CDROM catalogue 
iuclided free with this 
magazine is better than 
ever before! The new look 
catalogue program 
incorporates many of the 
improvements suggested by 
you, the customers, in 
Fesponse to 


our first ever : one of the data sheets, project guides, or 

= gechnical articles on CD?, vau will have 10 use 
CDROM : the old three fingered salute (Cur-Alt-Def) and 
catalogue : “End Task’ to get aut of the program. 
« ¢ © One into the menu screens proper, you will 
Pion > find thar all of the main browser controls are 


March 
of this 
year: 
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he catalogue CD will nun under Windows =: 
"95 of “98, or on fater Apple MAC operating 
system based machines. It will also nen on 
older machines sull usine the Windows 3.1 or 

: 3.12 operating systems, provided vou are using 
2-bit file extensions supplied 

: by Microsoit (Win32s version 1.3). Please nate 

: thar a full copy af these extensions are supplierl 
; on CDI under ihe “Win32s13" directory on dhe 
CD. Use Fite Manager to open this director 

¢ and doubte click the ‘serup" procram (Windows 
®eesec5oansnegee0n 8 a8 : 41/31 user onk) 

Aner you have followed the instructions on 

: the CD packasing and inszalled it on your PC 

? ar MAC, you will find that the program auto 

? runs forthe first tinsé immediately in order to 

> tocate and identify the location of its main 

? darmbase file on the CD. After chat has 

> happened, vou may mun the progeam by just 

? double clicking the shoricur an vour desktop 

> (or by using any of the other shoricuts liberally 
doited around vour Windows 95.98 machine}. 

¢ 0 Now, che opening screens of dhe camloeue 

> prperam feature s number of burons leading to 
: the free software on CD2. Please bear in mind 

: that vou don’t yet have CD2 (order next months 
: Electroni¢s and Beyond early to dvoid 

: disappointmeni!!), so if you do cick en one of 

; those buttons, you will be priumpted to insert 

¢ CD2 and ied intoa blinc allev! Serinush; shout 
: you dn thar by mistake, or by trying to access 


: Much the same as on the previous release af 

=: the CD. The look and feel has changed and, we 

? think, improved. We have worked hard to iron 

+ out the bugs that inevietbiy were ovedooked in : 

aur very fist CDROM caralocue: =. 
You may use the product drilidown under — : 
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‘Product Category Searely to find the proxtucts 
you need, or one of the search facilities 
provided under the buttons at the cop of the 
Products’ screen, ar you may simply ype 
known stock coxies into the ‘Add to Order’ 
facility on the “Enter Ortier’ screen. There is 
also 2 specialised search or finder for 
semiconductors, which searches over 18,000 
semiconductors now availible from Maplin. 
Please note that chis fully wild canded search 
: Will find any test string anywhere within the 
part number clatabase anc return all results, but 
it will now take 2 considerable tinte to do this! 
Clicking on the result line vill display the 
cattiogue entry for that product if one exists 
(note tart primary Maplin par numbers are at 
the top of the search result dist), Alf product 
codes may be entered an the ‘Enter Order’ 
screen mentioned abave, and will aucomatically 
offer you a price dependen: on the quaniity 
required. Note also that some semiconductor 
and ather component parts may have exira 
© price discounts for fr hicher quanities chan 
© dhase shown is theis carafopzue cnrries, 
pricing under the Add ta Order* button on the 
‘Eitter Order’ or "Product Deiails’ screen will 
take tis inte acccun: and offer you discounted 
priding when appropriate. 
Fairly detatled inscnicicns for the use of this 
CD carlogue are to be found an the ‘Maplin & 
Catalogues’ screen under the ‘Carlogue’ 
button. There are. also free text anc Worl 
document versions of ihese instructions, and a 
‘readme’ file, on the root tirectory of the CD. 
The Aviobe: Acrobat reader program is also 10 be 
> found there as ‘4c52e301' and the Miccosoit 
: Active Movie player (amov-iie} required by some 
sions of Windaws 95. Don't forget that 
this catalogue program was written for SVGA 
displays and requires a setting of 800 x 600 with 
Hi-colour mode. Happy browsing! 
Remember CD? is 
marazine, on sale Inc October, 
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Diary Dates 


Every possibie effon has béén made 

2 ensure that information resented 
here fs correct poor to publication. 

To avoid disarpraintment due ta tate 

Chenges cf amendM=nis, please contact 

event organ Batons to Confirm details. 


Sentam 1998 


4 Sept. Contd Carererce, 
ae Sacre, FE. Tet: (01713.240 187. 
ito 4 Sept UKACT CONTROL SS, Unt.ersiy 
Ct Weies Swarbes, FE BE (017) 240 1871 





re, ers G 


Lirversing IEE. Te: (037-4) 240 iSfiL 
Pom Systems oc A Grp, 
Cofpasem, Unik ery Cofege Dubin, IEE. 
$2: (0171) ‘2401872. 
7 to 9 Sept Embedded Syxems 
Cociarence Exrooe, Rayet Ascot, Berkshire. 
Fk (0181) B55 7777. 
§ to 10 Sént. Fenbsouch Intemetone! 
Tecarciogy Conference = — Technology for 
Business Advantage, Conference, Se.0/ 
Face, Lorzion, IEE. tek (02713 260 1872 
9 to 11 Sept. Socn Lk Mechatronics fieum 
ren ie! Sac ple nolan 


Hee Birzetes Caritre, Svexvce, 
Sweden, IEE. "OL 74) 220 187i. 

Ab tw 45 Intsmstone Broatesting. 
Converition, #2C 98, RAJ, Armentam, IE. 


Te (0271) 240 18/71 
13 ta 16 Sept. Salewy Criscal Systerrs, 
Vacation Sched, the Mater Conte 
Canrtwiize, fEE. Tet: (0174) 240 ART 
4410 17 Sept. Vacation Schod o7 
Corenunication Network Design, Vector 
,> Tet reart 240 3874. 

tex eon rece Bre? 

a OCR HLT}, 

Ope London, €£F-Fet: (O17 3} 250 387. 
16 Sept. Foc Motor Compeny, Desenham, 
Dagenham, fssex, EE tet (0171) 240 1871. 
201 | to 23 Sent. 


Resident Cost 

Onin, IEE. Tek (017 4) 220): 1871, 

Zi te 23 sai 2 Foxer Bectonks and. 

Veratle Spas Dees, Comerence, Se.oy 

Race, London, EE a et (0274) 240 SIL 

2110 23 Sent. Seventh Intemational 

Conference on Power Giectomics & Varah 

Spee Dn.es, Savoy Paace, Lorie, IEE, 

wea: (0171) 240 4B74. 

22 to 23 Sept. Enteciase in Transiiion, 

The Comenorneatth institute, Kensngo, 

Londen. Tak (61508) 373311. 

23 Sept. The Rite Lise of intent. 

Agoretoriad Robots ihe City keh. stres, 

Cetogrm, Nocth Vest Water Laborstones, 
warn, (EE. Fe: (0471) 240 IBF 1. 

30 Sept. Sarasatin Conference, Univeraiy 

cf Yorn, (Ee Te: (0173) 240 1871. 

30 Sept to 2 Oct. le tonal Conference 

on Samesston, banevason Trough Simugton, 

Lory OF W's, EF. Tet (0171) 240 S871 


October 1998 
1 Oct. Presents 


FN api ag ese AL 


ti Ta\for, Sa.oy Pisce 

fer (OL 71} 240 2871, 

S Oct. towards Seter Electrical nsteletars,, 
soumum: Savoy Race, Loraien, EE 

Jet (0172) 240 18/7 

5 fo 6 Oct. Frectcal FiedBus ant Device 

Reeth Protocets for Erncreers, Londan. 

Fe: (0182) 335 4014, 

T Oct, Atiini! ritetitermne- Bosca . he 

Ey the Power indicsay, Caloguam, Sa 

Pare, Londen, [EF Tes {07.741 24 1874 

8 Get. Rack: Sistem Mocetins, Coftcuram, 

Sa.cy Pace, London, EE Tet (0170) 240 iB/L 

3 Oct. Me a Corpse lee 

TOpRIn, Say 

EE, fet: (017132460 2871 

8B Oct. Ceuta Maradetture & New Product 

rocco, Techoicad! Veit, tae 

inssurTesis, IEE Teh: (017 4) 250 1871. 

B to 9 Oct Practcal Reiibus and De.ce 

hesvork Protas for Ervssncers, 

Southergtcn, tt: (O481} 435 4014. 

12 to 13 Oct. Practical FiekiGus arxi Device 

Netvok Protooos for Enea cers, Bath. 

fet (0181) 335 4634, 

£2 to 13 Oct. todshon on Practical Ln? 

MES NETS (LANS} for Surcse ienvkn. 

tet: (0181) 335 4014, 

12 to 34 Oct. Ser tercird Comer 

on the Detection of Abendonad Land Maines, 

Fonbaech, EE Te (OF 71) 240 2871. 

13 te 15 Oct. freeman fh Ane eat cB, 

NEC, Barrage, Tet (0181) 742 282K. 

14 to 16 Oct. Second intematocal 

Canfereme on Patiad Discharge, Exinburgit. 

Te (0174) 240 1871- 


Piease send details of events for 
inclusion in ° Dates" ta: News Editor, 
Electronits and Be ee P.O. Box 777, 
Rayleigh, Essex SS6 SLU ar e-mall to 
swadd ngton@cix, camapulink. co.uk. 
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Apple and Microsoft 
Celebrate First Anniversary 
of Macintosh Alliance 


Ar ihe opening keynore address at Macworld Expo 
New York on July &, Apple and Microsatz 
celebrated the propress made since the nwo 
companies since their milestone alliance 2 year 
ago at Macworld Expo Boston. 

The new spirit of co-operation brought on by 
the agreement, resulted in the timely release of 
Microsoft Office 98 Macintosh Edition, integration 
of the Microsoft Internet Explorer browser in 
Apple's new iMac and Mac O5 8.1, and the 
convergence of Java technologies on the 
Macinsosh platform. , 

"Although our relationship was first merwith 
boos at Macword a year ago. it-has blossomed 
an] is delivering some really great products to dur 
joint customers. Our colleagues at Microsoft 
continue to demonstrate that theyre genuinely 
interested in creating preat Maciniosh products 
such as Microsott Office 98 and internet Explorer 
4.0,” said Steve Jobs, Appie's interim: CEO. 

Ben Waldman, general manager of the 
Macintosh business unit at Microsoh, added, 
"Microsoft believes that Macintosh is 2 great 
platform for applications 2nd leadine-edge 
Internet technologies, and we're especially excited 
about Apple's new iMac, which complemenis our 
efforts to make Microsofi products easier for 
consumers 10 use.” 

"The agreement made berwren Appte and 
Microsoft nearly one vear avo has truly impacted 
the Macintosh industry in a positive way. The hew 
spirit of co-operation between the evo companies 
has been a key factor in Apple's comeback und 
succéssfull product introductions over the past, 
vear. As a long-time Apple follower and supporter 
of une Macintosh placform, Tlook forward to 
additionai progress in the coming year," sak! Tim 
Bajarin, president of Creative Strateries. 

Over 175 application software titles for Apple's 
consumer iMac were unveiled at Macworld by third 
pany sofware developers. Companies releasing 
new titles included: Adobe Svstems, Blizzard 
Entenainment, Disney Online, Eidos, Feral 
Enterainment, GoLive Systems, Intuit, 
The Learning Campany, Lucas Learning, 
MacSofi, Mattel, SegaSoft and Simon & 
Schuster Interaicive. 

"The iMac is re-igniting software 
developers’ excitement to be on 
Macintosh. As Apple rcenters the 
consumer market with iMac, there will 
be trrentendous business opportunities 
for Macintosh software developers," 
said Jobs. 

Included in the many ddes recendy 
inteiuced are popultr games such a5 
Tomb Raider I and Unreal, as well 115 
innovative produces such as Barbie 
Fashion Designer CD-ROM, 
Cosmopolitan Virtual Makeover, 
CyberStudio Personal Edition, Disney's 
Blast Online website. Elmo's Reading: 
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Preschool & Kindergarten, Reader Rabhit’s ‘locdcdier, 
Starcraft, Starship Titanic and Star Wars DroidWorks. 

“tonb Raider I starring Lara Croft is an 
unprecedented success which will be a must-have 
title this holiriay season for iMac customers. We 
are proud of our involvement with Apple during 
the launch of a product 3s exciting as IMac and the 
opportunity to place Lara Croft atongside ane of 
the world's strongest brands. Apple's move back 
into the consumer market is great news for Eidos 
and for che millions of Mac customers around the 
word who want to play our games,” said Charles 
Comvall, CEO of Eidos. 

Hardware companies further fueled Apple's 
consumer momentum at Maeworld by 
announcing new Universal Serial Bus (USB) add- 
ons for iMac including floppy disk drives, joysticks, 
paumie pads, printers and cameras. Together, both 
hardware and sofnvare companies have unveiled 
more than 200 new products for Macintosh since 
iMac was inunduced. 

For further details, check: waw. apple.com. 

Contact: Apple, Tel: (0181) 369 1799. 
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English and Welsh 
‘Mice’ Win World Titles ~ hy 


Students fram Aberaeron Comprehensive Schoo! 
in Wales and Sawston Village College. Cambridge 
heat off challengers trom around the UR to win 
their respective classes in che Schools Worid 
Micromouse Championship which was held ar the 
Liniversity of Manchester in June. 

The team from Abenteron, Daniel Boshier, Huw 
Watkins and Adam Alien, all aged 14, and iheir 
mouse ‘Y Saethet’ won the Schooi Standard Award 
with a ime of 7.2 seconds. They reccived 2 prizé of 
£75 and a much coveted hrass cheese trophy. 

Peter Hall and Peter Shelton, both Year 10 
students from Sawston, and their mouse ‘Les 
Scargo’”, also received a cash prize and trophy for 
winning the Schools Super Standard category. 

Micromice are smal) electronic robotic vehictes 
which must be able 1o navigate a two-dimensional 
maze in the fastest possible time. 

Organised by the Institution of Electrical 
Engineers (IEE) the Schools Micromouse 

















Compeution is designed for chitdren aged 11-16 
fo encourage learning in mechanics, clecuinics, 
computer programming and team working. 

Competition in the 1998 Championship was 
fierce, with ‘mice’ fom throughout ihe UK 
travelling to Manchester for che cantest. Time trials 
and qualifying heats were held during the day and 
the fastest micé wenc forward to the finals. 

Second Prize in che Schocl Standard section went 
to a team fram Woodbridge Schoo!, Suffolk and 
their mouse ‘Sniffer’, ‘Lionel’ mouse from Bancroft 
School, Essex, came in- third and fourth prize was 
taken by a icam from Dane Court Grammar School, 
Broadsiais in Kent, swith their mouse ‘Jim's 

Second prize in the Super Standard] section 
went (0 2 team from Tonbridge School in Kent - 
and their mouse 'B.E.N.S.' Third prize was 
awarded to Benjamin’ mouse from Bolton Scbool. 

For further derails, check: wow. tee. org.uk. 

Contact: IRE; Tel: (0171) 240 1871. 
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Consumer Electronics 
Industry on Course to go 
LIVE for ‘98 - 


Consumer electronics companies are puting the 
finishing couches io their stands for Live ‘98, the 
bi-annual industry showcase. The exhibition is sex 
to take place over the pecind 24 ta 27 September 
az Earls Court. 

live ‘98 has already signed up some of the big 
industry players such as Sanyo, Pioneer, Philips, 
Toshiba, Sony, Grundig, Marantz, Sharp and Hitachi. 

The show this vear sees 2 £500,000 investment 
by Milter Freeman into special features, which will 
be used to target visitors. A Vision of the Future 
will lead peonte in to the show, giving them 2 
elimpse of all the ianovations on offer. 

There will also be a virnual reality area, a. small 
officeshome office OHO) section and a digital 
broadcasters cafe, as well as a brand new hi-ffand 
home entertainment section with sound proofed 
rooms in-association with What Hi-Fi? Magazine. 

For further details, check: <waw. live98.co.uk>. 

Contacte: LIVE 98, Tei: (0171) 341 9341. 








‘E-mail your ¥ 
views and comments to: 
AYV@maplin.demon.co.uk 


Tidal Problems 
Sir 


The explanation for ovo tides a day br 
Science Tine (August 1998) is so 


orcrimplifiec as to be actually incorrect. 
Although there are eentofugal effects j 
ihe picture, they are so subtty neutralised 


By other effecis that it is che residual 
tradiemt of the gravitational ficid (the 
dassic origin of the description ‘tidal 
effect} which remains as the cause. 


M. White : 
iaWvem, Wores 3 


a 


Nicole Aebt of Science. line replies 
Having tooked into your suggestion that 


differential gravitational forces are to blame, 
we can quite easily say, “Yes you're right. 
Haw can we have got it so wrong?" Sarryl 


This is one of those questions that we 


though we'd got it right, as it has been in 


Write to: ~ 

-  Efectronics and Beyond, 

. PO. Box 777, 
| Rayleigh, 

( Essex SS6 SLU 


: [tis easy to understand why there’s one 

. tide each day — the Moon simply putts the. 

: water on the side nearest to it, to create a 
bulge. But what about the bulge of water on 
the other side of the earth, haw does that 

> get there? Well thare’s two things going on 

| here to create this effect. The first is also 

n > the Moon's fault. The moon exerts a 

> gravitational pull on all things on the earth, 
inctuding you and me. The important thing is 
: that it deesn't pull on all the bits evenly. The 
- closest bits get pulled the most, the 

: furthest bits get pulled the feast. In effect, 
stretching out the Earth. 


But, ihe moon doesn't simply Za round the 

> Earth ~ the two are going round a common 

: centre of gravity. This isn’t at the centre of 
> the Earth but-slightly off-set. [magine 

: sitting an a roundabout not quite in the 

: Middle. You get thrown outwards, and that's 
> exactly what happens with the Earth — the 

: centre of the earth isn't in the middle of 
the ‘roundabout’. 


: These two effects combine te create the 
: forces shown in the diagram below:- 


PEddieses 


aur ‘repertoire’ for so Jong now. | can offer 


nothing for an excuse except fo say that we 


deal with 50,000 calls a year and we're 
bound to make mistakes. 


In addition, the fact that the Earth and the 


Moon have a common centre of gravity, 


baycentre, is Important. You can’t just take 
into account the Moan's gravity so we were 


net completely wrong! 
This is the corrected version: 
Why are there two tides a day? 


To the icon 
the 


The arows shay; the force on the oceans and 
ihe earth itself vihien the effects are combined 





Lack of Simple 
Projects 
Sir 


May tT echo the sentiments expressed by 


your correspondent-Dave Marsden fro 


Hull in his letter in Electronics anc Beyond : 


Aucust i998. 
I was weaned on early electrics 
magazines such 2s Practical Wireless — 


: unless one wants io spend a fortune an 
components, but even in your maguwiae 
NOL so long ago there were simple litte 
projects to build that didn’t cos: a lot and 
? Were quite usefal, buc nowdays you seem 
= to specialise in very hich cech ariictes 

? which are'of very lie interest to the 

+ ACMICE anarecur constuctor. 


si¢hitedditeacees 


ii 


R. J, Abraham 
: Winchester, Hants 


when it cast about 14 in old money-Radio : 


Constructor and Practical Etectronics. plus 


the odd edition of Wirefess World — 


although I cid find that.a bir ‘hich tech’ for 
me in its day J appreciate thar the clays of 


valve amplifiers and radios are long go 


SERS EES eee 


We are alvrays open ta suggestions from 

: readers for projects that they wauld Iike to 
: see in the magazine, 50 please tet us have 
nae = your Ideas and we wil] endeavour to obilge. 
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Arad ically new creative to} pifrom: the LEGO Company. : 


An overview ty® Par il Freéman-Sear~ 


fe. 


ime was, when us forty somethings in 

our youth would be content with our 

lot — of building bricks. They were 
simply shaped and in bright primary colours. 
in those clive fewer LEGO s&s were around 
and you would mostly huilct your own 
designs ‘freestyle’, now a term coined bv che 
{EGO Company using olFihe-shelf packs of 
bricks. Toclay it is a completely different 
storm Campany philosophy sull remains the 
same along with che infamous studded brick, 
hur the growth and the variety of 
construction kits is bigger than ever Ata 
time when most orher building brick 
sets disappeared the LEGO 
Company has gone on 
to build a huge 
internauona! 
name for 


CPELEA PPA SPER E LSP Ate RP ER SSAA tt P Pete ee ee 


~~ 
al 
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a 


It picks up wheels and dumps them into the- 
back of the lom: 't also comes complete 
with co-ordinated diesel engine sound effec. 
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inself making and selling coloured 
Plastic Geicks and tovs. Wich associated 
LEGO names like Duplo, Privo, 
Systen:, Dacta and Tecbaic and now 2 
erowing number of theme parks 13 feed the 
ever demanding leisure industry, the 
internationally known name is about to 
igunch another brandname — Misdstoras. 
The LEGO Company is about to make a leap 
into the computer robotic control arena. 
For many years the company has 
etken an active interest in rhe 
education sector with LEGO 
Dacia. This is essentially a 
combination of wheels, cogs, 
levers motors anc bricks te) 
demonstrate motor 
' mechanical actions to 
7 =6school children. Also young 
ones that wish lo impress 
their friends with their 
consmuctional prowess have 
also had access to the 
LEGO Fechitic range 
for many years now. 
~~) This is again 3 
2& bewildering array of 
id consiructable pumped 
pneumatic snd mororiscc! 
«J a ~ coe lores, cars-and 
submenibles with CD ROM 
software and more recently a tipper 
tuck that operates by a barcode reader. 








A Smart 
Move 


So in a radical mare, 

LEGO has 

miroduced the 

Mindstorms: 

Robotics 

Invention 

Systent initially 

in the UK and 

LS. The kit 

was Originally 

aimed at 12 to E44 

year olds. However, 

IN 4 recent SUIVeY 

camied out by the company in che US, the 
survey suggested more adults were 
interested! 1 also know that there will be 
some €ven vounger exceptional chiklren 
thar would love to get their hands on iz. So 
Ss a COMpromise, LEGO has designated it 
for 12 years and upwarcs. 

The philosophy behind these toys.is that iz 
would give our children the groundwark to 
develop probiem sotving skills and to gain a 
knowledge in programmable robotic control. 
Children have been able to try their hand at 
the Mindstorms rabots ac the Legoland 
Jeisure park at Windsor for a short while. 





UNVENTION SYSTEM 


i Cre eee: 


SET INGLUOES, SIVIINDSTORIVES. 


> RCX MICROCOMPUTER 


» CO-ROM SOFTWARE ; fl Exe Domes 7 


» 727 PIECES. INCLUDING: | 
laa as 
= MOTORS 
2 TOUCH SENSDRS 


SLIGHT SENSOR 


> CONSTRUCTOPEDIA 









> 12 GUIDED CHALLENGES 







>» INFRARED TFRANSNMITTER aye are me ~ ~ 
etal al ant 
iifrared transmitter raguires r ; . _ 
2 9:-pin serial port on your PC ft - — a : | 









ytd? 
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cing 
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== 
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FC and ee not Included. 








MIT and : A brief 
the RCX brick - history 


LEGO has heen working of LEGO 
with a dlepartment known = 
as ihe Media Laboratory time 


at the Massachusetts - Way back In the 
Institute of Technology misty depths of. 
lor over 10 years now time, 1932 

The result of that to be precise, 


research isa 
8) 
produce which le Kirk 


LEGO has called an . Christiansen, a 
f CX module. tsa ~ : Carpenter and 
fm programmable 8-bir =: joiner from Billund in Derimark, set 
microprocessor with up a business making stepladders, 
memory that will irintoa —; ironing boards and wooden toys. 


large LEGO brick. With a combination of Two years later he named the 
light, touch and ratation sensors, the RCX oe 





= ia a * ana: : Company ‘LEGO’.'LEGO is‘a 
will react 10 its sttrrroundings by sending | ae ee 
yntgol messages to the electric motors combination of tivo Danish words } 
onnected to it, and hence the RCX brick =; Which means ‘play well’. In 1947 the 
will control your robotic type constuction company was the. first in Denmark to 
hrough a series of programmed buy an injection moulding system to 
ommands downloaded from the:child’s make plastic toys and in 4949 the first 
or xelul PC. These cc mimands enter the plastic building bricks appeared. The 
brick via ; infra-red wireless link from patent for today’s plastic building brick 
vour PC. The infra red link works up.toa [ oe 
ninge of eight méires and one RCX robot was Med in 1958 ald the a! of LEGO 
“an even talk to another rotyot via this link. _ time has been one: of continual 
An LCD ctisplay on the RCX informs the _ Success and expansion, releasing kits 
erator Of various commancls, : year on year in evermore countries. : 
jn ee 
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Ench sets includes a Robotics Nerwork : Next you need io Inad up the software 





membership. This is an from the CD ROM and Devin it Crewe -2 
exclusive numbertolog 7 programme for the invention using RCX 
a on to the LEGO i programming code, Just to make sure you 
}: Mindstorms web | Understand what's going on, you have £0 go 
site forthe firs, ; through the training course when you first 
time — pon! loz on to the CD-ROM. The RCX program 
thinking code is a userfrencdly programming 


languntge rather like locking selected bits of 
jigsaw together as shawn in the screenshats 
shown below. There are stancdarcd 
commands within the software, fike an/alf 
for set periods of time, setting up power 


LEGO. That's = 
a justoneof — ; 
the ways to : 
keep truck of 





CUSLOMCS. and direction, standing ime, beeping and 
: Tone. YOU Can Even program your ONT ime: 
© by specifyi itch is 
it’s in How does Se ee om le 
~ £ : command. You can look ai and characterise 
the box! y . it all work? > sensor information for couch, light, rowation 
The Brsr kit. to be 2 Firsuy before you get started : 
launched rim | you'll need 2 Pentium 90MHz PC or 
Seprember/Ocoher is 2 700 in excatcr with 16MB of RAM, a CD 
piece set. Now that's a ROM chive and a sound co 
bivey’ for LEGO and it include: There are three main procedunes 10 


cary aut, The first is 10 diesign and 
: construct your roboi around the RCX brick 
> using motors, seasors dnd other LEGO bis. 
This can be done with helpful hints from the — : 
manu on how to put certain operating 
functions together. The other interesting idea 
is to take up the challenge from the PC.t0 
build a particular rype ot robot 
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mo motors, lightandd touch sensors and 
lots of building parts including mechanisms, 
gears and wheels. The package Includes a 
CD-ROM to download appropriate software 
in order to provram the RCN mexlule ina 
user friendly manner. There's an infra-red 
rower thar sends vour- programine| 
messages from your PC to the robot without 
the use of wires. Of course you pei the RCX 
Microcontroller. This is the oversized Lesa 
boick with inputs, outpurs, LCD monitaring 
and a bit of programmable control inside. 
You also get what LEGO calla 
‘Cansunictopedia’. faining wo parts of 
words together, is the now more 
fashionable way to generate a new word in 
our vocabulary — anyway it’s 2 iuilding 
guide to aid construction with plenty of 
hints and sugeestions.. The wase is that it 
oes not explain exactly how to build 
modets from scat to finish..No, a chitd 
requires a linle:bit of intuition in order to 
complete the challenge — now, that's what I 
‘all excellent educational philosophy! 


PREGei+ 


edebhadel 


LEGO Mindstorms robotic 
basketball player. 
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can have ‘Your shout on the-Net’, via che 
website www. Legomindstorms.com, This is 2 
: new sire for TEGO. Those, young and ald, 
: keen to vent their ideas ancl display their 
: own abot creations io ihe world can do so 
: by creating their own home page as a forum 
: for discussion on this web site. They also 
will be able to download new programs that 
LEGO place on the net, swap ides and 
consule experts, or’ shoul | say 'exbots‘? 


- The Set-You-Back factor 


The 700+ piece Robotics invention System 
will set you back many pound coins, or as 
they say in Harrods; this carries 2 price tag 
of around £160 sic with expansion sets from 
around £40, How's your bank balance dati? 

The, LEGO Minefsiorni sets are initially 
available at specially selected stores across 
the LK in late September/early October 
including Maptin Eleconnics. 

you need to call this LEGO telephone 
number: 0845 606 2045 to find out about 
yOur Nearest SLOre. 


srpadvetetieus 
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Coming soon 
The first wo expansion sets called Robo- 
Sports and Extreme Creatures will also be 
available later this year. The first, Roho- 
Spors provides a creative individual with a 
kit to design robots thar shoot hoops, 
flick pucks and dart through an obstacle 
course. Extreme Creatures will fet you to 
is build animaldike creatures from your 
imagination. The sets include fibre-optic 
strands to send light to parts you never 
thought you couid reach, a snapping claw; a 
pincer grab sad a wageing tail mechanism 
Again each set has 2 ‘Constmactopedia’ and 
CD-ROM software 10 keep you occupied for 
many hours, 





*~, 


the centre of operations 
- the RCX brick. : 
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and temperature sensors. 
‘Loop information can be 
supplied with concfitians 
through 2 command called 
Stack controllers, This might 
be for exampie how many 
mes you want the program to main 
with maybe a “Wait Until’ comnuind fora 
light or touch sensor to be activatect. 

The next operation is to download the. 
program ta ihe RCX using the infrared 
transmitter. The model is then ready to run 
and will interact with its sucroundings oan its 
own. The RCX can bé powered using an 
external power source for static inventions 
such as robots, or by batteries for moving 
rObaLs (rovers). : 

As time and space does not permit me to: 
go further, a more clerailed discussion of its 
user guributes should come later once the — : 
kit his been fully evaluaresd, | an Advisory Board of global thinkers. They 
: mull over aspects of learning philosophy 
and poxluct evaluation and applications, 
and then feed it all back 10 LEGO, this 
includes \izedstorms and suggested! new 
: products. Full marks for taking note of 
> gfass-root opinion! 


Inter LEGO Speak 
Haye you ever wondered why LEGO P 
is so successhil# Pact of the reasonis | ANd There’s Viore —-A 
probably because The LEGO Group => Alars Rover please! 


is in tune with customer needs. Irhas : 


: An exciting area of remore viewing using a 

: buggy and your PC will soon be possible 
using ‘The Exploration Mars Expansion Set’. 
‘This is dure out in 1999, and will include a 
video camera anc possibly a transmitter that 
will enable children ¢o build their own Mars 
rover models, Children will be abie to 
contro! their own rover bugey using an on- 
strecn control panel on the PC. Children 
could then discover brave new worlds 

> looking upwards from the floor and get into 

:. gdaces where other buesies can’tsee or 

reach. Is there no ent to this? 
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- Mindstorms Global 
: Internet Community 


OK so now vou have the kit and you have 
produced a good idea or robor-rype 

2 machine that can make the tea, why not tell 
everyone out there on the global net. You 
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he apparatus described in 

this article. (with construction 

next momh) was designeil 
and developed as 2 means of 
obtaining some form af " 
quantitative data on Psyvcho- 
Kinetically (PK) induced ofject 
movement, anc also as a means 
of ‘training’ the operater to 
bring any dispkiyec PK abilities 
under at Jeast a modicum of 
conwoL To do the latter, some 


‘form of conversion ai! feedback 


of the detected movement to 
one or more of the five 
hiolovical senses is necessan 
This is called Bio-FeedInick. 
Bio-Feedback techniques are 

not. new. They have been used in 
the nsychalogy ficld as a means of 
assisting a subject to brine uncer- 
conscious coniol, anything from 
heart rate to amsety states, In 
principle, all chat is required is for 
there 10 be some means of 
derecting changes in bodih or 
psycholopical conditions, which 
are usually under the control af 
the auronomic nervous system 
and which normally function at 
gn ‘unconsciaus level, also 2 
means for converting the 
detected chanves into a form 
recognisable at the ‘conscious’ 
level. These require suizable 
poinsducers. The term 
crinsducer being 2 compound 
word from Greek and Latin 
languages: Trans = Greek for 
‘across’ and Ducer = Latin, 
meaning “ta bring about a 
change’ (in samething). 
Lireraily, the word means 10 
bring across a change in one 
‘something’ or system and 
reflect that change in another 
(different) ‘something™ or 
systent. In effect. just as with 
electronics, where once you 
have a suitable ‘transducer’ to 
convert a reabwortd 
phenomena (e.g. [say] 
lemperarure, pressure eic.,) 
into an electronic signal 
according to some reliable law 
(linear, logarithmic, inverse 
square etc.,), you can do almost 
anything with it. Aran 
electronic level one can then 
amolify, attenuate, filter, change 
its internat relationships — all af 
which are applications of signal 
‘processing’ techniques — then 
finally, convert tt back again to 
its Original format — orto a 
different format altogether (e.g. 
sound to light and light to 
sound for example). 


=x s 
PK — What is it? 
svoho-Kinesis is a relatively 
new name for what many 
readers — particularly thase who 
enjoy science fiction stories — 
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“a ql 
Usi Geller‘ makes a 
spoon bend by 
robbing handle _ 


fcourtesy Mary Evans 
picture library). 
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This month David Aldous 
discusses this fascinating topic and 
next month constructs a trainer and 
movement detector. 


used to be called Telekinesis, or 
TK. The use of the term PR has 
lzreely arisen since the early 
1960's, when Professor | B 
Rhine studied the phenomena 
at Duke University, North 


Carolina, USA. The term literal 


means ‘Mind movement’, or 
more uccunuely, movement 
induced by che min, It is a 
compound worl derived irom 
the Greek words, Psvchos = 
Mind and Rings = movement 
or motion. The older name, 
Telekinesis, is also a compounel 
word, also from the Greek, Tele 
= ar 2 tlistance anc Kinos (ste 
ahove), which literally means 
‘Movement ar 2 clistance’ to 
emphasise the non-contact 
nature of such movements, 
Rhine coined the new name iv 
reflect the ‘psychological 
aspect of such interactians. 

As a subject, PK has a long 
histary and appeurs (0 be at the 
back of many unusual 
happenings throughout 
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recorded histor: Those readers 
who have ai feast a passing 
interest in the weird anc 
wonderful stories that emerge 
in che populur press, news 
programmes and even the X 
files. or Fortean TV will have 
heard of — ar seen — objects 
moving about without any 
evident means of doing 50, 
sometimes quite violently, Many 
Will also have at feast heard of 
so-cilled ‘Poltereist’ activity 
(this is another conipound 
wand, this time from the 
Geeman Polter = noisy, and 
Geist'= spit, or ghost, and 
literally means ‘Noisy Spirit’). 
Having swimessed such evens 
at first hand, the author has no. 
doubts as 1 their reality! NW: At 
this juncture the author must 
make it absolutely clear that 
‘Religion’ has nothing whatever 
to do with the mattec and chat 
we are here dealing with 2 
fatural — if somewhat strange — 
phenomena, which seems to 
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have played a part ia human life 
for a very lone time, .and may 
yet have further part to pilav in 
mun's future development. 
Relivion tends to grab hold af 
PRaypeé events and thea weave 
them into its fabric, often in the 
form of soculléd ‘mirecles’, aot 
the ouker way round. 
Virrually all readers will have 
heard of ar seen, the psychic 
Uri Geller, ancl at least heard of 
his prowess ‘at bending metal 
withouc-any normal forces 
being applied. This appears to 
be an extmple of PK being 
applied in a quité specific 
manner. Tests have shown that 
some of the metal bent and 
then broken by Uri, shows signs 
of unusual molecular 
realienment at the site of the 
break and of 2 nature not 
compatible with normal forces 
being upplied. The. author 
knows sevéral indivicluals who 
have this ahility buc has not 
unfortunately been able to 
produce these effects. himsetf. 
One well known auzhar, 
Michael Crichton, of frercssic 
Park fame; has this abitie. His 
book, Firivels (Pan Bouks, 198s. 
Reprinted 1991), is an account 
of his pecsonal journey nat only 
to.many remote places of the 
globe, but also to his inner self 
Along the way, he records 2 
specific experience of attending 
Spoon bending party in 
southern Califormia. On page _ 
318 10 321 of his book, in the | 
chaprer entitled Spao7 
Beeline, he describes how with 
his partner, Anna Marie, both 
tried theic hand ar this anid 
succeedecL In his later 
observations on this and other 
socalled psychic phenomena 
and the attitudes of scientists to 
phenamena such as PR, on 
pages 355 io 377 in the chapter 
entitied: Pasescopt: Sheptics at 
Cal Tech, he gives a very concise 
overview of the subject ane 
scientific atnitudes cowards it. He 
also provides a useful 
bibliography for further such: It 
is well worth reacling. There are 
many orher books available-an 
this-and related subjects and a 
uscful overview af PR 
phenomena is given in Chapter 
6, pages 130-144, of a finde book 
by Liz Maclaren, in the 
Brockbepnpian Reference 
Sertes, envied: Mine Over 
Matter. Ashon but up to date 
bibliography of this and relatec! 
subjects is given on page 183. 
The Brockbampton books are 4 
series of small format, 
encyclopzediciype information 





ig ns us on f 
books an a wide viriery of 
topics, ranging from Vitaniins co 
Saints (74) (e.g. Dictionary of 
Vitamins; Guide to Letter 
Wiriung; Dictionary of Saints, 10 
mention but three}. 
Other well known names 

associated with PK phenonienit 
also spring to minc!. Names like 
Nina Kulasina (also known as 
Nelva Rulagina), 2 Russian 
psychic and former Red Arniy 
Sergeant, who had the ability to 
move small objeces near her 
fingertips, when concentrating 
on @ quite different form of 
psychic activity (so-called! ‘blind’ 
colour perception). Al! sorts of 
small objects would move. 
ranging front «a box of matches 
to metal ohjects weighing a few 
ounces, The distances involved 
were up 10 about.3 inches and 
the nature of the movements 
often quite unusual. Kulagina 
could also clo something that 
Unt Geller has demonsirsted 
several times on TV — the. 
deflection of a compass needle. 
Kulazina pre-dated Geller. by 
several years, Dut due 10 the 
frosty atmosphere of the coll 
War periud, never became very 
weil known outside Russia due 
to the lack of communication 
which prevailed at ihar time. A 
fuller account of Kulagina ans 
hee abilities will be found in 
Reuben Stone's book: Mysteries 
Of the Mid (a Library search 
should tucn chis up us it is now 
out of print). A minre recent 
researcher in this flekLis Dr 
John Hasteacl, who wrote about 
his experiments in PK whilst 
Professor of Physies at Birkbeck 
College, Loncton, in the earty 
1980's. One of the things Dr 
Hastead discovered and 
recorded was the abiliry of 
cerrin child subjects to cause a 
groun of pauperclips in a sealed 
tube to “scrunch-up’ into an 
entangled mass withaut anyone 
touching them. Another 
discovery, and one of greaa 
relevance in respect of metal 
bending phenomena as 
denionsirated by Geller and 
others, was ihe. fact that certain 
maternils were ‘bent’ hy 
sulijects. This was despite the 
fact that such bending was nor 
nurmiliy possible withous the 
use of extremely high 
temperatures, and in one case, 
wus impossible to achieve by 
normal means at the speed 
which it was actually ohservect 
to rake place. Some of H:issted's 
work in this field was published 
In the fore of the Society jar 
Pevchical Research (the SPR), of 
which the author is a member. 
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(NB: The Society does not hold 
any corporate views and any 
expressed in this article are 
therefore entirely chose of the 
author). It. appeared in the June 
1980 issue (Volume 50, No. 
784). Earlier works on this and 
related matters by him going 
back to 1972 and 1979 are also 
to be found in the SPR Journal 
and other publicauinns, 

Of more receni date, is an 
account oF what is termed 
‘Macro PK’ (e.g. it happens ona 
large, ‘real wode!" scale of 
substantial physical objects). This 
took pluce in Poland and was 
onginaly delivered as a p 
read out at the 617 dnternational 
Conference of Pspcbotroiics in 
Zagreb (in the former Yugostavia, 
now Bosnia Herzegovina). The 
author was a retired acactemic, 
Roman Bupa. In was répnnied in 
the SPR Journed infancy 
1996 Wofume Of, Nranber 852). 
Ic is an intriguing account of a 
Well-observed series of PR 
Tnunifestations resenibling the 
more classic polrergeistaype 
activity, which was wintessedl be 
scverni scientifically rained 
observers and the nutjarity of 
which observations took place in 
good light. Same PK testing 
tpparitus was emploved in the 
NVEstizaians, 

A useful exploration on the 
nature oF PK and theories about 
it Is Contained in 2 paper by D 
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Seat Roga entitled: Theories 
About PR: A Criticel 
Evaluation. This was also 
published in the SPR Journal in 
the fune 1980 issue (Volume 50, 
No. 784, the same issue as 
Hastead’s work), Issues.of the 
SPR Journal can be obtained by 
the public-at some tibraries. or 
by direct purchase from the 
Society, subject to «vailabiliry of 
reprints, (See biblingraphy’). A 
further book dealing with PK 
and other subjects is: PST 
Psychic Discoveries Bebind The 
fron Curtain. This is by Sheila 
Ostrinder and Lynne Schroeder. 
Published by ABACUS (Sphere 
Books) in 1973, it is now out oF 
pring, duc mun be available in. 
some Itbrares: [rk contains 
accounts of various Russian and 
ather (then) Iron Curtain 
psychics, including the. PR. 
medium, Nelva Mikhailov, who 
was investigated by Dr Zdenek 
Rejdak of Prague. Neha 
Mikhailova hat! the ability 1o 
séleciively move small objects 
placed on a tablecloth in iront 
of her just by concenmating on 
them. Objects such 3s what 
anpear to he # salrshaker; a box 
of matches and a small wallet 
are. shown in one photograph in 
the back. . 

A hook written specifically 
about poliergeist acivity, which 
includes.a very interesting 
section on Computer analysis of 


Nina Kulaging, the 
Russtan PK medium 
ourtesy Mary Evans 

. picture library}. 
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cases, including those displaying 
PRavpe acivity, is entided: 
Poltergeists, by Alaa Gauld and 
AD. Comell, both: of whom are 
also members of the SPR and 
known to the author. I: is now 
out of print, having been 
Originally published in i979 by 
Routledge & Keegan Paul 

in the authors personal 
experience, ohject movements 
apparently induced by PK are 
often quite small and siniply 
present some curious 
anomalies to everyday 
experience. if, like the auchor 
one regarcls these as being 
intriguing enough 10 fallow up 
and investigale, One often finds 
they reveal more of the 
psychological actinides of 
‘official’ science to the subject 
of observed phenomena in 
general, ind the possibility of 
discovery of anyzhing 
fundamentally new in particular, 
racer than a willingness to 
really find our what is going on 
in the word and try to explain 
it. That said, when one 
Witnesses a heavy Onyx lamp 
ris@ about mvp inches into rhe 
air, shake, then slowly settle 
diown agdin with the lamp 
shade following r slightly later, 
oe is still apt to be 
disconcerted by even these 
‘staall movements! All this can 
of course lead to heared 
arguments and many attempts 
to try and explain away che 
abservations — oafren with mare 
pure faith required in these 
supposed ‘explanations’ than it 
would eke to just accepr the 
reality of the observation! 
However, the author is nor 
i(rying tO prove anything — just 
get down io the nuts and bots 
of investigating a real and 
observable phenomena, with 
which he has hac personal 
cantact tor over-30 years! 


Training and 
Bio-feedback: 


The idea of being able to trtin 
someone to uritise PK ata 
conscious level is not knew or 
unique £0 the author, but has 
been cried by several other 
researchers in the feld and with 
varying degrees of success. One 
such anempt in the form ofa 
training programme, was made 
in the, USSR (Russia), following 
on. from research into the PK 
abilities of Nelya Mikhaiiova, as 
outlined previously. Alla 
Vinogradova, a young Russian 
wonlin, was a subject on such a 
programme and did apparendy 
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leam to consciously cantina! her 
PK abilities. A photograph of 
her in action appears in the 
Abacus book mentioned 
nrevioush. Dr Zdenek Radjek 
has also atrempted PK training. 
Several TV progranumes have 
aso been made which deal with 
the subject of PK and possible 
mechanisms for its interaction 
with scientific experiment. One 
recent prosramme appeared in 
the Horizon TV Series and 
showed such rechniqnues 2s 
avenmpting to Infuencte the rate 
of radioactive decay (significant 
results Were observed), and 
another was to influence the wav 
in which a set of small spheres, 
released at che top of a frame 
containing dividers which 
caused ‘random’ bounces, 
would fall into various 
compsronents at che borrom. 
Again, same significant results 
were obiained. GNB: This is 
similar fo the Amusement 
arcade game of Shore Pern: 
where coins are released into 
the top of a similar frame and 
one then has to ery ancd get 

them 10 fall into a particular pile, 
wich the intention of disiodging 
it and collecting the coins). 

In terms of PRK. ancl the 
subject matier of chis articie, 
since PK’s exact nature remains 
as YeL unknown and irs also 
functioning at a seemingly 
‘unconscious level, a direct PK- 
electronic iransducer and, cven 
more imporcanily, an electronic- 
PK transclucer, remain yer to be 
invented (or discovered’), The 
methad we therefore have to 
adopt in order to observe PR, 
record it.in action, and feed 
data back to the experimenter 
or subject, is simply to find a 
reliable means of dispiaying 
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when an othenvise stable 
system (mechanical, electronic 
or atomic) is Being aflecied. by 
PK. Such a method must detect 
and measure the changes in 
that system, then find a way of 
converting the detectcel 
changes into 2 format that cin 
be recognised by at least one of 
the normal five senses that 
human beings are provided 
with. In practice, such a 
conversion (called transducing) 
will be to either visual cr 
auditory format (or both), since 
these are the Iwo mast _ 
dominant senses with which we 
are familiar. ft is theoretically 
possible to convert or transduce 
PK-induced ohsérvarions into 
any of the other three (touch, 
taste and smell), but the — 
practical problems of doing so 
themsetves require speciatisec] 
transducing techniques. (As 4 
‘tongue-in-cheek’ aside, the 
mind hogeles somewhat when 
the idea of transducing io smell 
is considened — what might be 
used as end-io-end ‘scale limits'y 
Rotien eges for one and Chanel 
No 5 for the other?!). Pi leave 
this 20 the reactlers imagination! 
The fundamental requirements 
of any detection system are drat 
whatever detection technique is 
used, it should not itself interfere 
with whatever changes are being 
dciected, This is siniply a 
recogmition of the need to keep 
what is known in sdence as ‘the 
observer effect’, to 3 minimum. 
in practical terms, no sctentific 
experiment is completely ree 
from this, and it is recognised 
that whenever a system of any 
kind whatever is being 
‘observed? or “measured”, any 
‘observations® or ‘nreasurements’ 
obtained are not.going io be ihe 
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exact equivalent of those taking 
place in the sysiem when 
unobserved, but are always 
going co reflect the fact of 
observation and any attempt to 
measure then. As @ Farniliar 
cxample, uy measuring the 
current in a lov-voitage circuit 
with an ordinary muiti-range 
test meter ona suitable Amps 
range, The results are markedly 
aw’) 
would predict, bur reftect the 
insertion of the meters own 
chanicterisuies (intemal 
resistanceAolts drop) into the 
system under observation. As 
with the rest of science, 
problems with measurement 
led to the consideration of 
possible solutions and it is now 
possitle.to observe current 
changes in our simple system 
indirect: bn the case of current 
changes, this can now be done 
by utilising 2 naturally produced 
side-effect of che current — the 
magnetic field. For ac, thie 
‘clamp-or® ammeter was 
developed (by AVO). For dc, we 
can now use “Halbeffect’ 
devices. Both rely on the fact 
that there is a known 
relationship between sirength 
of fictd and current magnitude 
and so, in effect, changes in 
current level, have been 
transduced’ into changes ina 
magnetic field formar anct, trom 
then on, into az elecironic 
signal for processingAndication. 
In the authors design 
presented in this 2? part article, 
these ‘observer effect” prohlems 
are Gvercome by using acoustic 
(sound) waves for die 
observation function, acoustic 
transducers (¢.2. microphone 
and resonant crystal receivers) 
to conven observed changes to 
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an electronic format, phase 
discrimination techniques tor 
the detection function and 
finally, conversion of the 
dérected changes to visual 
format (meter readout) plus 
auditory format (movement to 
continuous frequency change} 
for the-bio-feedback function. 
Other conversions into these 
formats are also possible, 
including ‘bargniph’ (visual) 
and ‘steppedtone’ discrete 
frequency shift (auditory). 


Acoustic 
microwaves: 


ir is not well publicised that since 
sound waves eravel much more 
slowly in air tian radio waves in 
free space —a reduction of 
almost a millionfold is involve - 
then when one compares the 
wavelength of signals at these 
widely citterent frequencies anc 
in the two media, ane is struck 
by the fact that compared to 2 
radio frequency signal in the 
Gigahernz spectrum (microwave 
reginn), which may have a 
wavelength of anvihing from few 
centimetres dow7 to millimetres, 
that an acoustic wave in the 
ultrasonic range (e.g. @20 kHz 
and above) will have exacily the 
same wavelength mnrge! In 
practice, this means that fora 
miuch easier to implement 
rechnique, one can make use of 
microwavelenath signals for 
measunnivindicating movement 
Effecively ane can use Acoustic 
microwaves!’ Fxactly che same 
fonnulae can be useel to 
caiculate wavelengthyirequency 
requirements, provided the 
relative velocities are known 
accurately. In the case of mio 
waves, the velocity in free space 
is 300,000,000 mewes per seaond 
(ms) andl most readers will be 
Familiar with che formuhe:- 
Wavelength (4) = Velociniy) 
Frequency (f} 
and: 
Frequency (f} = = Velocity{e’) 
Wavelength (A) 


In terms of sound, the restive 
velocity is 341.95 metres per 
second (m/s), but with the 
proviso that this varies wiih 
lemperauue anil pressure (thus 
also, alitude). The quoted 
Reures are therefore stricily anly 
true at 20°C and az sea level. [n 
practice, unicss one lives on tap 
of 2 mountain (Swiss/Ausurian 
readers take nate!), the value of 
342m1/s can be used without 
serious error. There is simply no 
point in being thas ‘picky! 

A quick caiculation for 40kHz. 
the most common ulirasonic 
frequency used in remoie 
contro! applications, vields that 
the foltowing wavelengths are 
involved (based on m/s andl 





Herz), where A = wavelenzth; 
f= frequency; v = velocity 


= 342740,000 = 0.00855 metres. 
Converting 10 cm (X10G) pives 
= 06.855cm 
Converting to mm (41000) shes. 
A=855mm 
The same calculsiion applied 
to a signal of 4OGHz, which is in 
the microwave region, yiekls 
the iollowing: 
(Based on simplifying the 
formulae to 300/MHiz in order 
to keep rack of the zeros!) 


A = 300/40,000 = 0.0075 metres. 
Converting to cm (X10) gives 


A = 0.75¢em 
Converting 20 mm (X1000) gives 
\ = 7.5mm 


From which it can be seen 
that the relative waveleneths tie 
in exacuy the same region. The 
difference being that ‘Acoustic 
micrownves’ are approximately 
14% longer fora frequency 
reduction of 1,000,000 times, as 
z result of the. numerical 
disparity of rhe relative. 
Wavelength calculations (342 as 
compared to 300 in the 
formulae). As with microwaves, 
sound waves can be euided 
down tubcs (waveguides), and 
reflected by objects (targets). Ic 
is the latter technique which is 
utilise} in the authors design 
presenter] here. 


Personal background 
and attitudes 
towards PK 


Before going much further 
down the design route for the 
actual equipment, it is worth 
pondering the following points:- 
L. In any scientific experiment, 
oné must try to reduce ute 
observer effect to a minimum. 
However, in the case of PK, 
what we are aciually dealing 
with 18 the observer effect in its 
most naked form! It is a virect 
wuéracuon of the ohserver with 
2 system and without the aict of 
any transiucing devices 
whatever. A moments thought 
will allow one to realise that if 
any system can be affected by 
PK then there can be no such 
thing as a cruly scientific 
experiment in which the 
observer effect is minimised — 
except in theary. it chen 
becomes possible to consider 
thai all atrempis to minimise 
the observer effect are, in 
reality, only ways of minimising 
known methexls of unwanted 
or unintendert interaction. # is 
this particutar problem which is 
at the root of all the objections 
of ‘official’ science £0 
considering PK a subject worthy 
of scientific study, ar of even of 
‘believing’ in its existence. 
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2. The existence of PK throws 
much of what science claims to 
have discovered ahout the world 
and its known interactions into 
qyestion. since it requires 2 
fundamental rethink in artitudes 
lo accommodate it. Nonetheless, 
the effect is réal and won't just 
po away because we con't like ic 
Science has never mily 
progressed in its attempis ra 
explain‘and quantify the world 
we live in by burying its collective 
head in the sand. All that does is 
lo expose 4 sensitive area of the 
(collective) anatomy roan 
unexpected pedial contact inom 
an tinscen source (work it our 
for vourselfly. 


3, From the authors‘ personal 


experience over 50 odd vears of 


life, unusual effects, explainable 
by PK, do exist anc have been 
observed on many occasions. 
What is needed i$ an inclusive 
explanation — not a rejection — 
of realizy. 

The author has experienced 
PRK effects ever since childhood 
and the staring point for his 
curiosity goes back to 1946 and 
an incident which occurred 
whilst walking back to the 
house afan aunt with wham he 
had been staying, after visiting a 
playmate who lived nearby. This 
involved the author walking 
down 2 short-but fonely country 
lane. Nearing the encl of the 
walk, a sudden feeling of what 
could only later be described as 
an ‘electric expectancy” 
developed and caused him to 
look reand. ‘There, floating in 
the air behind him as if attached 
to the ends of someone's 
(invisible) fingertips, were five 
small pehhies. As he watched, 
these were sucidenky flung to 
the ground. The author made it 
honie in record time! Anather 
incident was in 1948. in those 
days, before the invention of 
pull switches (ves, it is that long 
ago!), fone wanted ta switch 
aff the bedroom Heht without 


getting out of bed, one had tw 


have an extension cord carrying. 
a pendant-one tighr switch 
Wired into the ceiling rose and 
then a cable carrying the switch 
suspended over the bed head. 
When one switched off the light, 
this switch would swing in 
pendulum fashion, sometimes 
rapping. on ihe wall. This 
happened on one occasion and 
annoved the audhor Rather than 
try co reach tp and stop it by 
hand, te just wished that it 
would stop — and it clit! 
Kowever, when she ‘wish’ 
suhsifed, back came the 
fapping again cven several 
minutes later, ony 1a stop again 
when attention was given to it, 
This curious effect was filed 
away and forgotten about unzil 
the mid 1960's, when ] B Rhine's 
work with PK at Duke University 


began to be published in the 
popular press. Fhe auchor then 
decided to try the idea of 
influencing a freely suspended 
abject 10 swing and to this end, 
attached a sarall, push-tpe light 
switch to 3 lamp shade in his® 


> bedroom by means of a coron 
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thread. Repeated atvempts 10 
get this to move (swing) whilst 
laying on the bed in a rejaxexl 
stare failed miserably, despite 
the mental effort equivalent of a 
‘busted cur’ heing emploved. 
The author became so fed up 
that he niade a spinning gesture 
with his hand towards the 
object, accompaniéd by the well, 
known feeling of: Oh S*d itt! Ar 
that, the switch suddenly swung 


around in a liege Circuter motion, 


as if being spun by an invisible 


hand! The author was so stantect 


that he near fell out-of bet 
Almas the final link in the 
chain of events which 
eventually led ro the design 
presented here, goes back ta 
the 1970's and 80's, when on 
VATIGUS OCGStons eround 
Christmas time, the suthor 
found himself seared on x 
comfortabie sof, warm and 
fully replete from Chrisimas 
dinner, idk’ contemplating the 


Chrisumas decorations swinging: 


in the hot air from the gas fire. 
Memories of the ‘pendant light 
switch episode’ in childhand 
came back and having nothing 
beitec 10 deo, he anempted 1a 
influence this otherwise 
random swinginu. Much to bis 
surprise, there did seem to be a 
cormelation berween the 
intention and the observed 
effect. Later, on going upstairs 
to the bedmom for something, 
hedecided to uy and ger the 
lamp shade in the bedroom 
roiling, since it seemedt thar 
this form of motion was easier 
to control, Again to his surprise, 
an effect was observed which 
correlated widh the intention 
and could not on this occasion 
be atrnibuted! to air movements: 
Rotations of nbour = 15°20° 
were observed anct confirmed! 
by the faci chat patches of light 
trom the lamp shades strucgure 
moved over the walls of the 
room. Much barter, a ‘mobile’ 
ragm decoration in che form of 
a wickerwork clisc, from the 
periphery af which were 
suspended several heav, 
elongated and polished 
‘pebbles’, was purchased during 
a Lip to the seaside. This was 
installed in Lae main bedroom, 
suspended from a hook in one 
comer of the roon.. The author 
found this a ‘mentally atsrerctive® 
object (an observed pre-requisite 
for some people with PK abilin) 
and he began experimenting 


awit it. Soon, similar routions of 


15°-20° were observed and also, 
quite significandy, an abilit< 2 
stop and reverse the direction of 
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rotation before this would 
niturally occur were also 
ObservecL The author has used 
this object as a PK ‘target’ for 
several years and at various tines 
has recorded the rotations an 
videotape with dhe aid of a small 
surveilianee+ype TY camera he 
built from a Meaplin kic, 

The final erigger factor which 
fed io the proxtuction of the 
instrument ded with in this 
anicic, came when the author 
happened to have had an article 
on. a loosely related piece of 
equipments (it also used. sound 
wares) rejectecL The rejection 
however carried 2 tag line 
suggesting that this macivine 
might be interested in an anicle 
on 4 pavchic research subject. 
Further discussions with the 
eclitor followed, and the 
culminacon was that che 
anparitus presented here Rnalty 
received the inipetus requirert ie) 
nvtke it from the depths of the 
authors minct inte atcnaal 
hardware, and thence to the 
writing of this article: The ides has 
been around in the authors head 
for several years, bur needed 
something fike this to convert ik 
toa reality. My thanks therefore 
g0 19 the Editor, Mr Purl 
Freeman-Sear, for his imerest. 

Having now set the tone of 
discussion (and probably raisecl 
the Tackles of many readers ia 
boov). the author stancds by all 
his foregoing stazemenis, but 
wouk! ask that readers recognise 
that dhe apparatus presented in 
this 2 part article is not 2 means 
of proving the existence of TK, 
hut rather a means.of observing 
it in acion and, # possibh: 
‘taming’ it wo bring i under 
some form of canscious contol, 

The arzumenss for ind agains: 
the existence of PK are purely 


‘aeagdemic. Metaphorically 


speaking, fet's now invand find 
out how to drive the real car sat 
on the driveway, instead of 
working Out ways of proving 
there is (or is noi?) anvengine. 
urtler the bonnet ofa 
hypothetical vchicle in the garage! 
More next manth ples 
constructional derails. 
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In part 2 Greg Grant looks at 





Electricity: A Natural Phenomenon 


introduction 

Even voday, more dian 3 generation into the 
space age, strange happenings in che 
heavens scill have the power to awe - indeed 
sometimes intimicate -us. The feeling that 
dire portents usually emanate trom the sky 
remuins cleeply cooted in-che human 
subconscious. 

The most recent example of uhis of course 
was the comet Hale-Bonp. discovered! by 
amateur asinonomers Alan Hale ancl Thomas 
Bopp. which hek! 2 considerable portion of 
the planet's populinion enthralled as it made 
2 rare visit indeed to our small segment of 
the observable universe, early last-year. 

Another, eariier, spectacular heavenly 
happening -albeit one secn through the 
mihi Hubble telescope - was the comet 
Shoemaker-Levy Nine’s impact on Jupiter. 
This is another event that had a workbwide 
TV audience mesmerised - yet another ward 
denved from wu proper name, this time ihe 
Austin physician Anton Mesmer - 
throurhout an entire week. 

In times past, the heavens were, so far as 
man was cancemed, the locaton oi the 
gods and the events taking plice there were 
regarded with ereat foreboding. None: more 
so than the fabulous displays of colour chat. 
irom time to time, seemed to take plaice at 
the exaremities of che work. 


The Aurorae 


In limes past - as indeed it still is today -the 
Aurore was one of the most spectacular 
sights in che heavens. ft concentrated in rhe 
polar revions us a pale green glow initially: i 
fex? hours «fier sunset. ft then brightened 
until phantom curtains of green, magenta 
anc gold shimimered scrass the sky. 

The first direction that primitive man 
noticed was that in which the sun rose, for 
that was the direction from which came firstly 
light, secondly warmth. The first word useci io 
describe the phenomenon of sunrise was the 
Sanskrit fsas, which was derived trom 
another Sanskrit word meaning ‘shining.’ 

From the Sanskrit expression the Greeks 
evolved Eos and the Ronvins Arora, these 
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words being the Greek and Roman 
expressions for both the Daw: and the 
Direction: oi the dawn. Furthermore Orverz, 
which :dso means ‘East,’ comes from the 
Latin Orfor, meaning ‘to cise.’ 

To the ancients, the aurora appeared to 
be something ata dawn, although it couki 


hardly be. said co have any connéctian with 


the sun. In faci, as we now know, it has 3 
creat deat indecd to do with the sun. which 
only came Lo light in the present cénnin: 
The nuclear wur which rages continuously 
an fhe sun's surface destroys some four 
Milian tons of matter every secon, A wind 
stonms Guiward from this badlepround ata 
speed of 300,000 knvsecon, laren with 
protons and electrons. 

A mere eight minutes and twenty seconds 
later. his husricane-force wind hits che 
earth's upper atmosphere,. pumping enerey 
inta the atoms and molecules of the dir, 
causing them to slow. This is the driving 
force behind the stunning beauty that is mie 
aurora, whose Jight derived its name from 
the one aspect of it thar seemed 50 very 
remarkable to che carly, otked-eve observers 
ob the heavens; its.directioa. 

Electrons of course are negativelycharged 
particles and so are deflected by the Earth's 
magnetic field. Consequenth, isey hit dhe 
planei’s armosphere at fis exicemitics, the 
polar regions. Taan observerinthe 
nomhern hemisphere, the aurora is seen in 
the North and so iris terme! the Aurom 
Borealis, clerived From Boreas, the word 
used in both Greek and Latin for the North 
Wind. Aurore Borealis therefore means 
'Nortitem Dawn.’ 

Conversch, an chserver in dhe southern 
hemisphere sees the aurora in the South, In 
Litin, Ayester is the word for the South 
Wind. and so the southern version of this 
striking display is termed the Azsorc 
Austredis. or the ‘Southern Dawn.’ 

Our ward East has equally as complicated 
a pedigree. It descends not only from the 
Sanskrit. Greek and Latin expressions 
already touched upon, but also fram the 
Old High German Osteen meaning 'to the 
east’ and the Old Norse Avs: 





PEREASP PP eee PERERA PPR TP eee Pee ee 


sedaabedabbasteebiies 


acti bridererers 


SEPP ECAC SEEN SP Eee eeere 


The lonosphere 


The idea chat the acmosphere - from the 
Greek word atatos, meaning ‘vapour ancl 
another Gréek word, spixiira, meaning 'elohbe’ 
- ight have-an electrical nature was first pul 
forward in 1839, hy the German mathematical 
genius Kal Friedrich Gauss, He thought thar 
the variations in the earth's magnetic ficid 
could! be caused by électrical currents in the 
upper regions of the atmosphere. His 
reasoning wus simple. He suspected that the 
aurora was caused by similar means, an idea 
thar would anticipate the many links between 
auroral and jonospheric science unveiled in 
the present century: 

The ‘refiecting® layer in che upper 
anmasphere was discovered by Marconi, in 
iSOL. A year later Kennelly and Heaviside 
came up with the icea of a ‘conducting’ 
laver by way of exphining Marconi's 
achievement. However, the first man to 
sugeest that the reflection of nidio signals 
was ihe resul of ionisation Dy saktr 
radiation was Oliver Lodge. 

‘The one man who made atmospheric 
science his-‘own was Sir Edward! Appleton, 
but he did uat coin the term. That was the 
wark of another radio physicist, who would 
Inter hecome 2 radar pioneer: Robert 
WasonAvart. He first introduced the word in 
1926, although it didn’: appear in uny 
scientific paper or journal until 1929. It is 
another Greek expression, the first of many 
associated with our planet's aimosphere Se, 
tet’s begin at the bonam of che aumuosphere 
and work our wy up. 


Troposphere 


Comes from the Greek tropos, meaning ‘a 
nur’ or ‘change,’ as this is where the air - 
seally does change. The region isaround 18 
kilomecres (km) thick at rhe ecuutar and 
some Gkims thick at the Poles. 

lis in: this region that some 73% of the 
planet's air miss anc water vipour are 
confined. The air temperature decreases 
with height fairly unifornhy at znqund 
6.5 Ck. 


Stratosphere 


This zone is immediately above the 
Troposphere and is twice as deep, ending at 
an alticucte of over 30km. The word 
Stratosphere comes from thé Latin szrzitas, 
meaning ‘something flat in layers’ ar ‘to 
spread, because within this region the air is 


vactunliy visibly layered. In this area, the air 


temperature generally increases with height. 


Viesosphere 


Ahove the Stratosphere [s the Mesosphere, 
which comes from the Greek ward stisos, 
meaning 'middlc.’ I's bervreen 80 anc 
190km above she Earth's surface ancl is 
charucterised by a rapid decrease in 
crempennure with heighr. Ar the 
Mesosphere’s ceiling for example, the 
remparacuce falls 10 -143°C, the lowest 
netural tenparacure level recorded 
anywhere within Gaia's envirannient. 


Thermosphere 


This word comes fram the Greek ‘hermas, 
meaning ‘hot,’ and with very good reason.. 
ts 400kmi-depth of aic which runs into the 
Exosphere, is so chin thai ins density is no 
greater than one millionth of an atmosphere: 

Tempecramures soar 10 over 1,000C, even 
though particles are so few ancl far benveen. 
Nevertheless; chere are sufficient of them to 
reflect radio signals. 


lonosphere 


This is the region famitiar to all 
communications engineers. It exrends from 
tpproximarely GOkm to about 1,.000km 
above the planet's surfiice. 

iLencampasses dhe upper portion of the 
Stratasphere, all of the Mesosphere and 
Thenmosphere and breaks into the lower 
Exosphere. The region has a high 
concentration of free vlectrons, formed as 2 
result of ionising rediation entering the 
atmosphere from space. 

Ic's in this area thai the chree major radio 
reflecting regions are located. The D region 
extends from 69 to 90km approximately; the 
E region From $0 to 150km an finally the F 
region - that with the highest concentration 
Of tree electrons - from 150 to 1,000km 
above the Karcth. 


Exosphere 

Comes from the Greek word.exo, meaning 
‘outside, or ‘beyond,’ because this really is 
the outer limit. The xase of this region is 
berveen 500 and 750k above the Earth's 
surface, a truly rarefiec! aemosphere in 
which the gas laws no longer operate. 

Here, the ionisation is so total that che 
murticles form a plasma - fom she Greek 
plassein, meaning ‘to mould’ - which is 
constrainedl by the influence of the Earth's 
magnetic tet, ; 

Two areas of high-intensity particles. one 
af 3,000km ancf the other at 15,000km, form 
the Megnetosphere, which was discovered 
by the Explorer TV satellite as recently as 
1958. The region was orginally termed the 
Van Allen Belts, after the American sciencst 
in charge of the experiment, but was ister 
renamed more in the uaditian af the other 
anmospheric avers. 

Nawadays. the layers beaveen the 
Troposphere and the lower Thermusphere 
are more usually referred to as the Micteéle 
Aimosphere, whilst the expression Gpper 
Aimosphere is used for the regions above 
about 160k. What was formerly known as. 
Armospheric Science is naw termed 
Aerononiy, from the Greek words ger 
mearing ‘air’ and somic, which relates eo 
NoNIOsS, meaning ‘aw.’ Ie is, in other words, 
the science of the upper atmosphere as 4 
Whole. Yer even roday, there is still no 
universally zccepted terminology for the 
atmosphere. 

New discoveries of course have always 
involved new linguistic developments, anct 
none more so than electricity. Next month, 
we'll take 4 look at the astonishing 
achievements of the two men who virtually 
created the language of electricity 
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Figura 1, The Earth's atmospheric tayers. The line weaving its way upwards Is a 
temperature plot of the tayers below the Exosphere. 
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ermmenting 


by Peter Brunning 


Martin Edwards reviews this new book. 


revinusly when I lookexd 
1i Proerimmes written in 
C or G++ That! never 
imagined that I could «tciually. 
learn iO programme using these 
collections of curly brackets and 
strange sounding words. ] live 
programmed in BASIC for many 
years and more recently in 
assembly language, But 
whenever I looked at a C 
progranune my niind went 
blank. Was it BASIC scnimbled 
just enough to upset my brain 
ar was it really a powerful 
programming language. 1 was 
inclined to think the Jormer. 

Aimost exactly a year ago 1 was 
asked to review Peter Brunniny's 
first book Experimenting with 
PC Campriters and he certainly 
proved his paint chatassembly 
language is not coo contplicared 
when approached in a practical 
way Since then | have become a 
remular programmer in 
assembler although I still write 
nmiainy programmes in RASIC. 

C programming is supposed 
io bridge the vip beiween 
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BASIC and assembler. The idea 
being to provide all the 
advaniitves of che speed and 
efficiency of assembler yet.with 
che convenience of BASIC. 
Peter Brunning says chat in an 
ideal world we should first 
learn io programme at ihe 
grass roots evel using 
assembly language and later ga 
on (to using Gand C++. Even 
so, his new book starts by 
assuming that the reader has 
absolurely no prior knowleclge 
of programming in any 
language, although abviously 
vou sre expected 1 be familiar 
with the operation of a PC. 


PS 
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The first. thing char 
Experimenting with C & C++ 
Programines cloes is 10 clarify 
something chat is a mystery tO 
alt casual onfookers. What is the 
difference bherveen C and C++ 
and which shoufd we learn? In 
essence the book utkes the view 
that C++ is merely an 
extension of C, while in reality 
knowing there is a bigeer 
difference. This works, we are 
assured, because we will only 
he Jearnine the pans of C which 
are clireetiy usefial on the 
learning curvé af C++. So we 
learn 1o programme in C and 
C++, [like chai simplicity! 

The introduction promises us 
a slow and steady ride an the 
learning curve of C, but explains 
that before we can sian we 
need to understand the oudine 
requirements. Chapter 2 gives 
us a4 quick overview, In the 
space of 16 pages and seven 
examole programmes which we 
ope in. we are taken from 2 
standing start ta producing a 
programme witha pmiessional 
feel, covering keyboard input, 
screen printing. loops anc 
variables, Thankfully, Chaprer 3 
takes us rivht back to the 
starting line and that is where 
the rewl fun stares. 

Before | go on TF should 
explain shat the kit of parts 
incdudes evo C compilers which 
benween them can be used to 
perform all the experimen, but 
although nor wbsalurety 
essential, we are recommended 
te purchase Borland Trix C++ 
when we get to the progrimmes 
using graphics - about half way 
through the book. 


Photo 2, Top teft, 
‘switching circuit | 
for one LED, 
‘Top right, strpie 
diee machine with | 
‘Six LEDs [n @ raw. 
Bottom left, dice 
imachine with true 
pattern: Middle, 
1€ tester. Right, 
Oscilloscope, 
circult ready far 
~ audio Input 
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Photo's. ‘Bang (left) and ‘Beep (vigsttt) displayed by: taking’ 6000. samples’ over 0.5'seconds top .trace'shows the. full 0.55: by displaying 
even 1O0th’sample.\ Lower trace shows a 10x ‘expansion of top trace, ‘by displaying ‘all the first '600 ‘samples. 


Chapter 3 uses the same 
simpte circuit as in the first hook 
Experimenting with PC 
Compiiders. This consists afun 
LED connected through 3 
resistor to one of the output 
lines of the printer port ancl 
reiuming via‘one of the erourkl 
lines. We are given precise 
instructions on how to fit these 
components into the plughoart 
so even somenne with no 
knowledge of electronics will 
find it cas\: When the pro 
components are fitted the 
plugboard is nlugeed anto che 
end of the printer leacL Then we 
wite prograimmcs in C io tum 
the LED on, turn it off, make ir 
flash using 2 for loop, inuoxluce 
kevhoard contro! with a eile 
loop, and then polish ihe 
pragranime with an if siarement. 

E found this extremely easy ro 
understand parcticulariv as | : 
have worked through ihe first 
book, and my view of C 
programming mellowed almost 
to the point of over confidence: 
Lncil that ts, I saw the exercises 
for Chapter 3 - how on earth 
can i be asked ta answer these? 
lam expected Lo write my Own 
prognimme to put three LEDs 
through a traffic light sequence! 
But determined not to look at 
the answers in che back of the 
book, I entavecl my braia 
almost to hurting poin: anc 
scribbled out my ideas, Alrieht 
soit was easier than i: first 
looked anc after a fav near 
misses my green, yellow anc 
red LEDs operated fustasthey — - 
shuld, anc lsat back witha big: 
smirk on my fice. Chapter 3, 
and E have just written mv very 
own Oona programme In C. 

During Chapters 4 and 5 we 
buiklawo dice machines. The 
first simpiy fights six LEDs in 
sequence, the cice number 
being indicted by the LD : 
which is left on at the finish. In 
the second atrempt we arrange 
seven LEDs in the same clot 
paliem 25 found on cice anct 


Leppaerer 


moddity the sofrezare to light up 
the correct patterns af LEDs. 
This is very clearly explained with 
circuit diigraums, levout digenims 
and point tO point wining 
instructions, anc rhe sofmvare, 
alihough geuing quite complex. 
is pleasantly cusy to follov 

In Chapter 6 we butkl a digital 
IC tester and write the software 
to sutonntically dispin the cath 
tables of dual input AND, NAND. 
OR and XOR vates. We modilv 
the circuit and software io display 
the touth rable for a input 
NAND gate. We interconnect two 
NAND pates to produce 2 
histable circuit and write the 


solmure Lo show how chis circuit 


perfonns as the building block 
tor 2 frequency ciivider. 

Now it is ime for pure 
theory. Chapter 7 and & 
berveen them explain all che 
essential functions for € 
orogrammes. This also takes us 
back over the pround that we 
have already covered through 
doing the previnus 43 
experinients, but these 
chapters go into much more 
detail. The sections about 
structures anc pointers are 
rather daunting ane it is a relief 
to know clrat we aré not 
expected to understainc! all his 
theory before we can cuntinue. 

From here on the experinients 
take an interesting OV ist. AL Hest it 
seemed thar we would be 
repeing the experiments of the 
first book until | realised that this 
time the circuits and the software 
are much more sophisticaed. We 
convert the DA converter to AD 

ONVETSION using an ultra low 
power comparazor IC, 
experiment with vanous praphs, 
use CGA and VGA graphics, anc 
find out haw te use the real time 
clock with C. Then we get to the 
real task - optimising our nevwiv 
built ascillascope-for use with 
studio waves. | 

in the first book the audio 
oscilloscope has quite a crude 
display with no graticule or any 
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other form of calibration. This 
ume we are working with the 
fine Jinés andl multt-colours of 
VGA graphics so we gradually 
programme che satiware to 
creaie a very pleasant display 
with the y-axis. calibrated in 
voltage and the x-sis calibrared 
in fractions of scconds. 

Our ‘scone is given bwo 
clisphiys. The upper shaws 
elther the actual sampled 
waveiorm or a 16x digitally 
compressed display ancl the 
lower shows a digital expansion 
of the sampled waveform oF 
between 2x-and i6x. 5x giving 
the most useful appearance. 
The wieverns can be free 
running, single shat trvpered 
or continuously wiggered, and 
the trigger polarity can be ser 
for positive or negative going. 

Lfound ube oscilloscape 
worked 2 treat with my portable 
rape recorder. i recorded my 
own voice and dispkiwed the 
waveforms of sinele words such 
a5 ‘bang’ and ‘becp.’ Then I took 
the examnle of the author and 
used my electric organ playing 
middle C to test che catihrutons 
of the x-axis using the closest to 
a sinewave that [ could find. 

In Chapter 18 we resort to 
adding a section of assembly 
language within our C 
programme as we squeeze the 
last Ounce of peétformance out 
of our hardware. We optimise 
the assembler: chance thé IC 
compantar chip to ane with 
higher current and hieher 
speed, adjust the software, and 
Gur final cirtait witly 13 
optimised saftware openstes 
more uhan pvice a6 fast as when 
we staned. A fascinatine 
example of software and 
hardware clevelonpment. We end 
on an easier nate with Chapter 
19 showing us how to save ancl 
rétricve our waveforms fo and 
from the disc drive. 

So there it is. And what dol 
now think of Cr Yes, ii is easy Lo 
understand, and ] have 


book and a kit. 





understood mare of the 
programming in this book chan 
Ecdlitt when working through the 
first book. tes, C cloes rake: 
much of the drudgery aut of 
programming while mainiainine 
that all imporiant fearure - 
speed of uperition. 
iEnpertinentfing wih ¢ E 

C++ Prosrannnes gers my seal 
of approval. It is-an excellent 
Introduction to C prograniming. 
The book covers everything you 
are likely to need 10 know about 
C, and for che matter C++, for 
along time although it is noi 
and.does not claim to be a 
complete works on the subject. 


The author has successhuthy 


woven a finé line benween toa 
much and too line information. 

The other big question is 
should you work through the 
first book Expertmennr witb 
PC Coniputers beipre you start C 
progrmnining. Ideally the answer 
is yes, butt dis is a real word. 
Experimenting with C & C++ 
Progrananes daes notassume 
that you hive any starting 
knowledce of proerumminyg, so 
vou are free to choase. 


Overview 
The book is a weighty 249 x 170 
mim with 346 pages and 
finished sith wirobinding so 
that it niwavs opens flat. it costs 
£24.99 (Maplin cade NW47B). 
The fuli ‘unmacte’ kit af parts 
can be purchased tor £39.99 
(Miaplin code NW-48C), or if 
you already have the kir'for che 


first book you ean purchase 2 


(Oy) op) Kit for £22.99 (Maplin 
code NW49D) which is exactiy 
the same But sithout the 
plugboard and leads. 

No soldering is required to 
perfonn the epennients but de 
niuedoard and leads need co be 
assembled and soldered before 
you cin start, and do take note 
thit the kits do not inchude the 
book so you need to order a 
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$206 Intruder ‘Alarm 
PHOOA:£149.99 


Security 

© Weare.all aware of the clangers of carbon 
monoxide poiscning. This risteless, odourless 
and colourless aus is produced by the incomplete 
combustion of natural gas, propane, fuel oil, coal 
etc, and causes hetdaches, dizziness, fatigue 
anc nauses. if the level is hich enough, then 2 
coma, brain damage and even death can result 
The new Carbon Monoxide Detector fom 
Maplin has a lout 83B hamery powered 
alann (ander code PP351J, £29.99) will 
sound 4 3-beep warning if iow tevels 

are detected, becoming a continucus alarm 
at hazardous levels. The alanm comes witha 
five ver warranty: and four ‘AA parteries 
and is suitabfe far trivel, ible top or 

wali mounting. 

Maplin has alwuys stocked an 
excellent range of sécurity proxiucts, 
and the range is funther enhanced by 
the latest total wirefree intruder alarm 
system from Response - the Sola 5200. 

(order code PHOOA, £149.99). The 
system is simple, eusy and quick 10 
install ancl can be expanded ane! 
tailored Lo suit YOUT Gxact 
requirements, whatever the size or 
desien of your propeny A full nunee of 
accessones is availahlc, Since the 
system is solar/battery powered, it is 
fully operational 24 hours a day. The 
solar panel can maintain the battery's 
charge even on ihe most overcast of 
days. Other features include arm ‘disarm 
and personal attack button operated by 
hand-held remote contol, state-of-rhe- 
am jamming deiection Greuiiry with 
counter Facility and full camper 
protection, Accessories include wirciree 
PIR (order code PHO2ZC, £41.99), 
wireiree magnetic conmct (arder code 
PHO3D, £21.99) and remote contro) 
(order code PHOAE, £21.99). A repeater 
is available to double the ninge in tree air 
space (ordér code PP23A, 539.99) and a 
smoke detector (order code PP248, 
| £29.99). The RE300058 wireless intruder 
- alinm from Response (order code PHOSF, 
£234.99) is a solarpowered system that has 
‘been thoroughly tested throughout the UE 
and is an extremely reliable system, being easy 
to inssall and operate. A solar pane! uickle 
charves the Built-in rechargeable havery, 
. maintaining batter power even on the most 
tiull and overcast dass. The system has rhe 
latest technology to prevent radio 
interference and false alarms. pius 2 bwa- 
zane conial unit with tamper prorection 
and personal attack, and a loud piercing 
105c!B external siren. Again the system 


| Monoxide Detetctor | 
PP313'£29.99 =< 


‘SW Stereo‘Amp 
VX53H'£24:9¢0 


35W Guitar Amplifrer 
NAI3P £129 59 
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We take a look at a selection of new products from 
the new Maplin Catalogue and CD-ROM. 


can bé easily expanded by the addition of 
extra PIRs (order code PHO6G, £44.99), 
remote controls (order code PHO7TH, 
$21.99), coor conracts {order code 
PHOS], £21.99}, smoke detector 
{order code PHOOK. 28.99) and repeater 
unit (ardér code PHIOL, £31.99). 
Finally, « comprehensive range of 
padlocks have been introchiced!, which 
inciude rust free Orass padlocks in three 
sizes — 25mm (order code PP1SP, £3.99), 
30mm (order code PP14Q, £4.99) and 
JOmm (order cade PP15R, £5.99); anda 
rough, durible stainfess steel padlock with 
Spin tumbler and 9.5mm stainless steel 
shackle (order code PP18J, £29.99}. 


Modules 


> A range of low-cost quality modules fom 


Cebek have been intrxluced cind include a 
range of pawer amplifier modules which 
include heatsink where necessary. Power 
outputs include: 
Output 
power RMS 


LEV mena 
- L&W stereo 


OY mona 
SN stereo 
357 nono 
20h mono 

‘SO.Y mone 





Marching preamplifier modules are. 
available and include a Hi-Z microphone 
module (order code VX39N, £7.99), # Lo-Z 
(6002) micraphone module (order cade 


VX40T, £7.99}, constant output level pre- 


amp {order code VX42V, £11.99), 2 sterco 
magnetic cartridge pre-amp (order code 
¥X44X, £14.99) and a stereo spatial effect 
cenerator (order cade VX46A, £19.99). 
[f you have a spure CD plaver hancy, chen 
you can play video CDs with this MPEGL 
decocer (order code VX81C, £99.99}. 


= Insrallation is very easy, just three 


connections and a couple of simple track 
cus 20 provide feeds to the decoder. 


Sound Production 


For budding guitarist there are three new 
fully featured suiter amplifiers housed in 
rugged wooden constructed cahinecs and 3 
comprehensive range of controls. The LOW 
version (order code NAILOL, £59.99) ts ior 
practice and small venues. The powerful 25W 
(order code NA12N, £94.99) feacures an 
8in speaker and overdrive, and the 35W 
version (order cade NAISP, £129.99) is 





intended for lead guitar and stage use. 
Finally, jor the disc jockey there areiwn 

dizeo kits from Soundlab — the eniry level 

Kit20 (order code NZO4E, £265.99) 

and the professional Kit30 {order code 

NZ06G, £399.99). Bath feature nwo quality 

turntables, mixer, headphones etc. 


Telescopes 

Tyo new telescopes havé been introduced 
io the Catalogue, a 150x refractor telescope 
(order code NA48C, £49.99) and 2 200s 
reflector wpe (order code NAS9D, £129.99). 
The refractor telescope is an entry level 
astronomer with wluminium eipod, high 
quality optic, Aygens wpe eyepiece and 2x 
linderscape. The reficctor version is far the 
more serious astronomer znd has an 
aluminium tripod, 3 medium duty alt- 
azimuth mount for fine adjustment during 
observations, and a 5.x 24 findersconpe. 

For more basic magnification suitable for 
hill waiking, bird watching erc., then the 
compact pnsm monacukir (order code 
NASOE, £16.99) is a real bargain. This 

ruibberisecdl, annouredl monocular is 

} compact and tightweight and features 
| Rich quality optics, a 8x magnificetion 
and a 21mm objective lens, : 


Radio Communications 


For some years now, Maplin has been 
selling successhilly. che Cammte} 
affordable mnge of scanners, which has 
been further enhanced with the 
intrxluction of several new models. The 
i} channel COM2 2-4 FMAM (air-band 
includect) scanner retails at under £100 
(order code NXO7H, £99.99) and 
covers 66-85MHz, 105-174Mlz 405- 
312MHz and 809-956MAz, plus much 
more. The GOM510 (order code 
NXO4E, £199.99) is a -100- 
channel full-coversge. 
(500kHz to 1300MHz) 
hand-hele scanner that is 
lightweight, compact and 
stylish. For the airbankt 
ennusizst the TAD-L PLL 
digital ANVEM receiver 
(order code NW4GA, 
£49.99) offers a superb 
ranve of features at an 
exceptional low price. 
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Telecommunications 


The AN3OY answering machine from 
Betacom (order code PP8S3F, £17.99) isa 
low-cost, modern sevling machine with an 
impressive specication — mema, call 
scretning, call intercept, renyoie actess etc, 
and uses 2 standarl microwassetie (supplied). 
For thase requiring superior quality sound 
reproduction, then dhe RF7O10 cligical 
answering michine (order cade PP93B, 
£24.99) from Geemarc is an ideal choice. The 
michine records, digtallk;, up to 24. minutes of 
clear messages, with time and date stamp, full 
remote access, voice prompt, plus wow) dlisit 
message counter. IF space is a premium, then 
the Betacom TA309 cambined telephone 
and answering machine is the perfect 
solution at 2 very alfordabie price (order 
code PP&4F, 424.99). 

The adoption of the digitally enhancer 
cordless telephone (DECT) sturtar! tes 
brought about an effective solution to 
eaves ropping on private conversions fr 
scanners plus crystal clear recepran. 
Bintone have brought out a range of 
exciting telephones to tike advuncige of 
this new standarcL Tie Eurmel 500 
{onder code PPBOW, £99.99) base 
station can regisicr upto six handsets, with 
eich handset able to register ith upto 
four base stations. Other feacuses include 
if memores, proecunmable ‘hardline’ 
nunibers, 1 choice of six ringing tonesand = 
four voluines, call dimer, LCD display of | 
usefi) information etc. The Eurtotel 2000 
(order codie PP9OX, £129.99) 
combines the feanures af the Kurorel 1500 
with 2 24 minure digital answering 
nuchine, Finally the Eurotel 3000 (order 
code PPOTY, £149.99) provides the 
dmate combination of DEC) handset, 
corded phone and base with a 14 minute 
digital answering machine, Additionsl 
handsets ane avaifalste for all she Eurotel 
models (order code PP92A. 69.99}. 





































Tools 


This ingenious universal socket fram 
Gator Grip (order code NF&9OW, £24.99) 
contins 54 steel pins which reunct to acip ee 
securely hex nuts, square nuts, wing nuts, ; 
and even broken and rusted nuts. It will ft 
any out fron "Ain to “in and Fmm to 719mm, 
and is supplied with 2 reversible ratchet and a 
power adaptor for use with critls and 
powered screwdrivers. 

Moving heavy loads and rubbish is made casy 
with his 3-in-1 hancy titck (order code 
PJ55K. £18.99) from Clarke. The truck can he 
used sack truck. rubbish baw holder, or folded 
as a four wheel trolley for heavier loads — and at 
this price haw cun anyone not afford to have one, 

Also from Clarke, is a range of power tools 
for the haddyman and professiunal The 16- 
piece cordless dill ser features a variable 
speci, reversible 12V drill with six position 
torque control and lOniwa keyless chuck. The 
kit includes drill hits. screwdriver bits and ‘ 
extensian, three hour battery charger and a 
Loum moukled case. To complement this kit is ead) a 
& 140 orbital sander (order code PJ68Y, — : 
£19.99), 2 350W variable speed jigsaw (order + 
code PJO7X, £43.99) and a hen air gan >. awe 
(order cotle PJGQA, £29.99) with mvo heat \ 
settings OF 375°C and 499°C. For the true f 
handyman and workshop there is a 150W 
5in bench grinder (order code PJ755, 
£29.99), anda high equality five speed 


; 





 & 
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: , 
rhe ' bench drill (order code PJ74R, £69.99) 
‘Bench pill : with depth gauze, tilting table and chuck 
IPIT4R'£69.99 . Fe guarcL The belt guard features an 
lit automatic cur-our which stops the niowsr if 
it ts liftect whilst the machine is in use. 


’ Radio Control 


| The Radio Conirol Modelling section has 
been enlarged with the addition of many 
} new models. For those into off-road fun the 
- new King Blackfoot (order code MW92A, 
£104.99) is the latest release from ‘Tamiya 
with stronger suspension anms and dampers 
for exceptional handling, A very impressive 
model with a massive saving on a special deal 
price inchuding radio gear etc. {order code 
MW97F, £174.99). 
The Kvosho’s new bigger thin 2:19 seale 
Subaru Imprezza (order code PP72P £169.99) 
and Repsat Ford Escort (order code PPT1N, 
£169.99) really make the competition look 
stall. Both moxlels are powered By Kvosho’s 
lively GT125 CR pull star ic engine which is 
mounted in the middle of the car. 
Unbeavable nerfoomance and endless fun! 
B, Fantastic savings on special deal prices for 
the lroprezza (order code PP77J) and 
Escon (order code PP76H) at £229.99 each. 
The fying enthusiast is cuered for by the 
introduction of Kvosho's new electric ducted 
: fan powered aircraft the T-33 Shooting Star 
. (order code PPG8Y, £99.99). The 8.2V 
; moor, which is included, devclops 4 
stigvenng 400¢ of cheust for oustanding 
performance. Requires 4channel RC with 
mini servos, electronic speci! controller, 
NiCd and charger to complete. 
Finally, for che sailor there is the 
Wavernaster (order code MW98G, 
£89.99) from Kyosho which is a scale 
| model of a typical Fi runnel hull, which 
is canstructed from ABS plastic and 
trans a cushion of air berveen the bow 
-and the surface of the water to reeluce 
friction anc! move the boat faster.A 
package deal is available (order code 
PEGGY, £135.99). 







































Dudl Purpose Truck 
PJ55K:'£18.99 


Test Equipment 


This catalogue sees the introduction 
af more professional multimeters from 
the low-cost auroranging noel 49T 
(order code LDOS}, £69.99) with a 
4300 counts large display, a durable 
and robust housing with protective 
holsier to the. more sophisticated offers 
from Tektronix and Fiuke. The 
‘lekironix TX digital mulcnmieters 
combine hieh performance digizal sienal 
oracessing technology with a simplified 
front panel and large display with 
unsurpassed accuracy and a full ringe of 
fearures. Both mextels are ideal for electronics 
and power systems measurements in the 
. laboratory or field. Model TXI (order code 
~ ¥Q14Q, 4240.88) and Model TXS (order 
. code VG1I5R. £293.75), with temperature 
measurement, arc avtilabte. 
The Fluke 70 Series J are a new ninge and 
' are desioned to a very high standard — a5 you 
would expect from Fluke —and buiit for the 
eS eee | most demanding situations with 2 tough 
ner atiacr oa tee + overmoulded ‘body armour.’ Fluke supply 
them with a lifetime warranty, Three models 
| are available, Fluke 75 (order code PF71nN, 
: §141.00), Fluke 77 (order code PF72R 
5 £158.65) and Fluke 79 (order code 
— PP?3Q, £176.25) with rie RMS 
| measurement. The Fluke 80 Series HI is 


\Gator.Grip _ hs 
NFEOW £2499 










































































the !arest evolution of this trusted and 
highly respected range of mulimeers 

with fifeuime warranty and large backlit 
4000 count clisplay und a higher basic 
accuracy than their predecessors. The range 
includes the Fluke §3 (order code PF74R, 
252.62), and the tric RMS Fluke 55 (arder 
code PF75S, £287.88) and Fluke 37 
farder code PF7GH, £311.38). 

Clanyp meters have noi been accessible 
10 the elecronics hobbyist and electricians 
due co their prohibitive cos~ Maplin has 
now introduced! « range of affardable.clamp 
meters offering excellent features and build 
qualir: They will measure ac and cc to 
G600V, ac current to 7O0A (model 91 to 
1O00A) resistance, Teyuency, continuity 
and «diode test function. Ali feature a 3’: 
digit 1999 count clisplay with high resolution. 
The basic model is the 98 (order code 
LDIi5R, £64.99), model 9ST (order code 
LD16S, £74.99) is irue RMS, and made! 
91 (arder code ED17T, £99.99) measures 
ac cuirent 10 1000A and de curreme io 12004. 

Finally. develaped in conjunction with 
the Open University, the G52020 (order 
code VI95D, £703.82) is 2 PC-based 
niulti-functioned instrumenr operating 
under Windows, and can be used wath any 
PC inchuling: portables. The GS?020 
incorporates: three instruments —3 clus 
channel 20MHz ‘scope, a 2Mitz ctigital 
waveform generator and 2 four-outpur 
power supply, The Windows software 
allows the instrument sections to be usec! 
simultaneously or independently. Further 
rechnicil specificitions on this unique 
product are available on request @ 


















We have six Universal 
Sockeis from Gator Grip 
worth £24.99 each to give 
asvay to the first st: 
coupons pulled trom the 
hat on the 9th Octoher 
1998. Send vour entries tc: 
The Editor, Fleceronics & Beyond, 
PO Box 777, Rayleigh, Essex, SS6 8LU. 
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Kevin Gariwell looks at a differeut type of 
uninterruptible power supply. 


Introduction 


This article is really an account 
of my salution to a particular 
oroblem, anc is intended? as a 
model fram which minor 
chanves to the design might 
offer the solution to similar sets 
of problems. 

One of my interests js 
atmospheric clectricin. Given 
sufficiently sensitive ammeters 
Qvell pico-amumeters) it is 
possible to measure the 
current between the 
atmosphere and the ground 
There seems to be three 
factors which affect this 
current: The air conditions, 
what we call windy or calin and 
20 an, The clouds which can be 
strongly charged as in chunder 
storms, and the upper 
atmosphere which becomes 
charged due to the effects of 
UV fight and particles ejected 
by the sun - the salar wind, 
Very often thése upper 
atmosphere effects are masked 
by conditions nearer the 
ground bur given 2 very stable 
situation it is possible to 
observe the changes caused, 
particulariy with the advent of 
dusk and dawn. Experiments in 
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this and the equipment used 
were described in the 
ilectranics and Beyond issues 
417 and 118 under the title of 
Thunder & Lightning. 

Originally chere was one 
serious bug in the system. 
With che advent of a chunder 
storm (electrical storm due to 
highly charged clouds) it all 
vot very exciiing - until the 
mains went off! 

Linfortunately our, or I 
should say the village, supply 
comes over open itelcis nearby 
and is 4 prime tamper for some 
reat electrical activin: 

Previously my system used 2 
small. micro with built-in 
digitisers to read the 
Instruments measuring the 
current to geound and lighr 
intensity, The data being saved 
in memory As the memory was 
nat very large data was 
dumped daily to an IBM fook- 
alike via a serial link for saving 
on dise.and subsequent 
analysis. I should sav perhaps 
that the micro and instruments 
were located away from the 
house whilst the «Amstrad (TBM 
look-alike) was in che house. 

Towards the end of 1994 I 
decided that the current 


HOUSE 


Figure 1, The basic requirements. 
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system had really gone as Far 2s 
it could. The digitisers were 
only 3-bix so the scale only had 
64 divisions, This was plenary 
for the light metér, but very 
restricting for the current 
measurements hecause of the 
range covered From measuring 
upper atmosphere currents to 
those produced hy 2 starn. 
Plus the ever present spectre of 
loosing all che information if 
the mains went off a1 one of 
the interesting bits! 

Thad sequired a cigitiser dat 
can be driven via an R823? Tink 
and whose resolution was 
variable from & to Hebits, and 
it soon became obvious chat 
this shouid he riven frum an 
IBM PC or Inok-alike which was 
fitted with floppy disc{s), and a 
serial interface.for the ADC. It 
musi be either battery 
opened or capable of being: 
battery Operaicd and, perhaps 
mare important, musin't cost 
a formine. 1am an OAP after all! 

The obvious choice. to me at 
least, was one Of the early 
Amstrad portables the PPC512 
or PPC64i0. Yes vou guessec! it! 
One with 512K of memony; or 
the other with 640K, Both had 
one or two 3.5 inch disc drives, 


saa tpee 


serial pont and paralie! port. 
Most imporintly, they-would 
run from 3-car battery. 

| Therefore all char wus 
necessary was 2 smail seated 
42¥ battery and charger and to 
od behald, a mains failure 
eo PC! (Take it from here on 
that in my case PC stances for 
an IBM jook-alike but in fact 
any similany equipped machine 
would be suicable: I's fust that 
Iwas brought up on PCs having 
lide or nothing to do with Apple 
i. Arar, Acorn or others). 

Looking round atthe price 
of secondband machines | 
Pe. I shauld be able to get 
an Amstrad for under a £1) 
and after a bit of looking, 
especially in the columns of the 
lacal paper, Pgdi one for 
significandy tess. Problem 
nuniber one solved! 

The next prohlém is of 
course the equipmeni - the 
instruments. It's no good having 
a processor busy reading 
instruments that have. lost their 
power! So we come 10 what this 
article is really all about. ‘No- 
break’ power supplies - especially 
no break power supplies for 
InSIMUMEeRts as opposed 10 
gener! purpose power 
Supplies providing 246V ac. 


The System Design 


A litle more backeround is 
necessary. Over the years I have 
made it practice that all 
instruments run fram 12¥V de. 
This has the advantage that 
they do noi have their own 
power supplies..As rarely more 
than (wo are in use at any one 
time, two small 12V 100 mA 
supplics meer most 
requirements. With one bie 
beafy fA variable volrace as a 
backup just in case! 

Except this time, since the 
electronics housed in the 
oirave required £12V and the 
PC needs #2 - 15V at about 
206mA, anc! more when 2 disc 
drive is energised. 


tnsteumenis 


Voliage 


Converter 
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A normal no 6break mains 
supply seemed an unnecessarily 
cumbersome and expensive 
solution since the smallest 1s 
usually around LOO The. 
masnetising losses in ihe 
transformer would use more 
power than the instruments! 

The more elegant, cheaper 
and neater solution is stiggestecd 
in Figure 1. Use a bauery 
charger to keep a battery 
charged (Summise!) and use a 
voltage convertor to generate 
the actual working supplies fron? 
ihe battery. There woulkl then 
need to be three lines for the 
S232 link pius evo lines for the: 
12V supply. None of these waulel 
be canyine many milliamps and 
therefore no hefty cables would 
be needed. 


Survey of Voltages 
Life is complicated by the 
conilicting voltage réquirements 
of Figure 1. In this system the 
battery is operating in the float 
mode ie, the mains is normally 
supplying the required current 
for the electranic plus 
sufficient io keep the battery 
fully charged. Only when the 
mains poes affis che barren’ 
used. Which means chat the 
battery voliage will be about. 
13.6 (see later comments on 
batteries anc charging). 
However, if the mains fails and 
the system reverts 10 battery 
power the battery voliage will 
tall to 12¥ 

Fortunately the PC was 
designed to run over this range 
(and in fact beter than this). 
However, the voltage convertor 
in the garage must be abie ca do 
this alsm, As we shalt see larer, 
power conversion and in particuke 
regulation requires what is 
known as headroom Le. a 12V 
regulater requires to be supplied 
with more than 12V The usual 
difference is ai feast 3V 


The Battery and 
Charger 


First 2 few thouehts about 
the battery. : 


® The load current will be 
around 0.54 occasionally 
going higher to perhapst.5A 
when the PC disc drive operas, 

@ lt will be situated in the 
house along with computer 
equipnien: anc therefore a 
fully scaied one is desirable, 


® it must be designed 
far float use. 

®@ 12V is required. 

@ [rt must supply the load for 3 
or 4 hours as being more 
than the usual breaks and ia 
any case sufficicnily long to 
capture the important datz. 


MELE OG er dad eee h ad eeewn sae 


aubadshades 


PERESE RP AAS EERE ASI OP Edd ee Ee eeaee 


sarhabidautebose 


+7¥ TO 
3SV [INPUT 


.a} Standard fixed 
voltage regulator. 


Figure 2. 


Yussa clo a range of small sealed 
batteries and a suitable ane 
zppeared ro be the NP2. 1-12 
(order code XG74R), thar is 
13V 2.1LAh. 

These batteties can be 
Mmourited in any position. 
However, because they are. 
sealed rhe charping mist be 
carefully controlled and a 
constant voltage charger is used 
with current limiting where the 
maxinum charve current 
depends on the ampere-hour 
capacity. For a 12V battery the 
charger voltage must be 
berween 13.5V and 13.8V The 
magmum charge current tor 
the NP2.1-12-1 3.83, 

As the normal load currents is 
about 0.54 2pproxinitely a 14 
charge would be sufficieni 10 
recharge a fully discharged 
Daitery in.2 reasonable time. 


The LMi317 Series 
and its Equivalents 


We know from the comments on 
barreries char both the chargine 
curren: and the chargine valrage 
must be carefully controled to 
awkward values. but the LM317 
comes to the rescuras it can be 
used as 4 volrage regulator or a 
current regulator. The 1.1317 


: series range from a maximum 
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current of 1O0mA to 1.54. 
Figure 2a shows the standard 
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b) LM317T regulator. 


fixed voltage regulstor where 
the regulated output appears 
berween pin 2 which is OV and 
pin 3 which is output. Figure 2b 
shows an £.M317 as a regulator, 
Although this is still 2 3-terminal 
device its operation is quite 
different. The intemal workings 
are-such that it amemprs rm 
adjust the voltage on pin 2 to 
maintain 2 voltage difierence of 
1.25V berween pins 1 and 2, 
Consequenily in figure 2b the 
voltage across RI is 1.25 The 
current taken by the adjust 
terminal pin 1 is about 50uA4. 
and so if the resistor values are 
reasonably sniall it can be 
ignored. The current through 
Rl and R2 are then the same. 
We know there is 1.25¥ 
acrass RL so rhe voliage at pin 2 
must be the voltage across R? 
+ 1.25. The current is common 
so the voltage-‘across R2 is 


1.25 x RYR1 
and hence the raral voltage 
(1.25 x R2-RI) + 1.25 


Figure 2c shows use L49317 as 
@ current limiter. Again, ic will 
adjust the output at pin 2 in an 
attempt to achieve 1.25 volts 
across RI. [i she volrage is less 
than that it will increase the 
output voltage. In the fimit thar 
there is no current dhrough Ri, 
Le, no load, che output will rise 


c) LMiGA7T as a current limiter. 
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until jimited by the input 
voltage less the internal drop 
(about 2V). When current flows 
if ihe voliage-across Ri starts 10 
exceed 1.25V the LM317 will 
stl 10 reduce the ourput. The 
current is thus limited io that 
which sill give 1.235V across R1. 

The charger is based upon 
the [M317T regulator which is 
the 1.5A version. One to set the 
voltage and one io set the. 
maximun Current. 

Figure 3 shows the complete 
Grcuit. Starting with 2 quire 
conventional 15V supply. 
‘Transformer Ti has ovo i5¥ 
secondary windings connected 
a5 shown followed by D1.and 
D2 a pair of 3A dicxles and a 
4700uF 25V capacitor Cl. A red 
LED power on indicator is 
provided, supplied via Ri. R2 is 
a 10 resistor-and the regulator 
will attempt to achieve 1.25V 
across this resistor. Setting rhe 
maximum curren: to pin 3 of rhe 
second device at L334 R35 isa 
trimming resistor to allow thie 
value of R4 to be adjusted. Ignore 
iL at The moment i.e. assume for 
the following it does not cxist. 

Again the second device will 
attempt to maintain 1.259 across 
R3. The ratios of R3 and RA are 
chosen such that with 1.25V 
across R3 the voltage across R4 is 
12.35V (13.6 - 1.25), R3 is 
2200,R4 = ?k2 if every thing 


2-13.67 


Figure 3. Power supply and battery charger circuit, See parts list for values. 
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Photo 4. Front. panol, 


was perfect this would give 12.5V 
across R4 and an ourput of 
13.85 Which is where R5 comes 
in. [cis an AOT resistor (Adjust 
On Test) and in my case 100k 
gave an output of 13.55V which 
fs within the recriinect banc. 

The picture ts finally 
complete with a fuse F1 and the 
battery Bi, The Fuse Fi 5.4 
Must, These small batteries 
pack 2 real punch and 2 lot of 
current can flow (up to 735A) if 
the output Ioad becomes faulty’ 
for any reason. In my case it's 2 
24 fuse. Bur the value will be 
determined by the anticipates 
loact current for the application. 
The maximum on my system is 
just over LGA The next highesr 
round number is near enough. 
bur: tt must be there, as the 
weakest fink in the chain! 


Charger 
Consiruction 


There are.no special 
requirements other than safety 
(more in 2 moment) and the 
box size is set very much by the 
battery size‘and the transformer 
size, 50 once again the choice is 
up to ihe consteuctor. Photo 1 
shows the front panei (7.73 x 
2.75 inches in my case) and as 
We are just peeping over the top 
the bauery is visible at the rear 
and the uansformer ai the front 
just to the lett of the mains socket 
There 2re no switches - they 
ein be moved accidentally anc 
this is a no-break device! 
Switching off can be done by. 
unplugeing the- mains supply 


Figure 5. Vottage doubling. 
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Figure 4. TBA820 
operating as an osciilator. 





and removing the battery fuse. 

lv is usual to connect the GY 
line to mains earth, however, ar 
one-stage of the game I had 
problems with earth currents 
on the link between computer 
and equipment: (before using 
the desien in Figure 1) and 
found that isolating the charger 
OV from mains earth solved the 
problem. The remote 
equipment was securely 
earthed to mains earth. 

As a result, beiow the power 
on JED there are pvo 12V¥ 
outers, The top one, the phono 
socket is isalated from the case 
so that OV may, or may not, be 
connected to mains earth as 
required. Below this is the lead ta 
the PC. This was originally fired 
with a plus for connecting to a 
car cigarette lighter socket but 
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-such a thing as an insulating kit 
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Photo 2. Shaws the battery and charging circults, 





now ones straight into che uni, 

I am afraid the whole thing is 
not very elegant. No paint, and 
Dymo fabels on the front pane}. 
As an excuse | will chum char die 
construction was done in a hurts? 

The screw shawing above the 
fuse holds one of the 1313177, 
the other screw to the night 
and below holds the other. 


Mains input is via a standard must be seczaef connected to 
TEC connector. 


: earth. The eonneaion can just be 
Phoro 2 shows the "behind = seen in Photo ? in the top comer 
the scenes view and -ves, it is 3 


: of the front panel. 

‘birds nested". The transformer 
is bolted in and the large 
capacitor is hell with a nylon 
strap.:As a meta! cise i used : 
why not use it a5 2 heat sink? : 
Corresponilingly the 317s are 
‘bolted to it - but don't forget 
the insulation set as the © 
mounting tag is not isolated. 
With those four components 
fixed ic seemed harihy 
worthwhile building a PCB for 
the few remaining Components. 
Five resistors which are easily 
supported by ihe fixed items, 

The white piece showing is 
the insulating washer for the 
phono socket. I don't believe 


pipe co fir, 3-Bin in my case. 

Whilst speaking of isolating: 
the OV line irom the case, don’t 
forget, the nieral hox s22est be 
connected to mains €arth. This is 
very mucha safety raquirement. 
A simplified version of the 
requirements for arains 
equipment is that ifyou can touch 
it and its metal then that metal 
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Voltage Conversion 


There arc a number of 
configurations suitable for 
voliage changing, One of the 
Simplest uses an Op-amp as an 
oscilaror to drive an 
arrangement Of capacitors and 
diodes as a diode pump, A very 
uscfil variation on this theme is 
shown in Figure 4+ using a TBS20. 
Many will cecognise the 
‘1B826 asa miniacure auclin 
amplifier, very similar to a power 
oy+-amp. However, in Figure + it 
Operates 3s an oscillater minning 
at approximartciy 40kHz with the 
components listed in the paas list. 
in operation R2 and R3 
provide the positive feedback ta 
cause oscillation whilst R1 and 
Ci set the frequency: However, :a 
very important part of this 
configuration is the D1, C3 
combination. By means af this 
boorstrap the output, pin 5, very 
nearly swings bemveen-+V and 
OV The D3, C3 combination 
does this by raising the supply to 
the internal output stage drivers 


enddpane 
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is available but it is quite easily 
made from two pieces of plastic: 
with 2 0.25in hole drilled : 
through them. fo prevent ihe 
threaded portion of the socket 
from touching che case cura 
sliver from 2 piece of plastic pipe 
whith i5 0.25in bore, (Often to 
be founct at shops selline 
brewers itemns). The hole 
through the case must of course 
be large enough for the piece of 
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Figure 6. Generating a negative supply. 
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Figure 7. Simple analogy te explain back emf in an inductor. 


above the voliage of the supply 
rail, The peak-to-peak output 
voltage is thus very nearly equal 
to the supply voltage. 

By adding the capacitors and 
diodes of Figure 3 to Figure-4- 
the output vallage can be. 
doubled. As we have alreatly 
seen the ourput, pin 5, swings 
beoveen +¥ and OV Starting at 
the point where it is positive 25 
it falis C4 will charge via D2 and 
eventually will have the full rail 
voltage across it. Following this 
the pin 5 volage swings 
positive 10 + and the valtage 
on the positive side af C4 will 
swing up to plus ZV and via D3 
charge C6 up (0 approximately 
rvice the rail voltage. 

In a similar fashion, adding 
the circuli of Figure 6 io Figure 
fallows a hégative supply to be 
generated. In this cast as pin 5 
voltage goes from 0 up to +¥, 
C5 will charge but this dime the 
opposite wy round, the 
negative sicdle being. held at OV 
by D5. As pin 3.is driven back 
towarnls Ov the negative side of 
C4 silt be driven below OV to 
approximarely-V This in turn 
will charpe C7 via D4. 

INS148 diodes and 10pF 
capacitors are suitable 
throughout. If the toad is fairiv 
héayy the output volrage will 
droop slightly - mostly due to the 
forward resistance of the clades. 
lFyou are desperare for the last 
millivolt try using 1N400] diodes 
instead as these have a much 
lower forward resistance. 

The TBS20 scheme ts very 
convenient, its simple and 
efficient. Where the load and 
supply is constant anc che 
voltage required is nor specific its 
a very useful scheme. | have 
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Figure 8. General arrangement for a positive supply. 
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Figure 9. LM/78S40 voltage converter. 
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used it several times. for instance 
to generate the negative rail for 
RS23? sysiems. And of course. 
the output need nor swap ar +2¥ 
or -V¥ Other multiples af V.can be 
obtained by suitable 
diode/capacitor combinations, 

its principle drawbacks are 
that only multiples. of ¥ are 
available and there is no way of 
achieving regulation without 
ackling a convenuonal regulator. 
Tike Fact that such regularors 
require headroom of 2V io 3V. 
increases the input volage anc 
of COUrsé Wastes, DOWEL. 

For the basic scheme under 
discussion the-input (hater) 
voliage is.coing io change and 
compensation for this would be 
ven wasteful A much betier 
aliernative is one of the 
switching remulatars. These 
powide excellent regulation, 
the outpur voliage is fully 
adjustable and can be af either 
polarily, Moreover they are 
efficient, usually better than 
70%. require very few external 
components and will operate 
over a wide range of input 
voltages. I chose the L78$40 by 
National Semiconcductor.as 
being representative of this type 
of regulator, it abso happens to 
be in rhe Maplin caralogue. 


The Switching 
Regulator 


The fundamental principle on 
which i works is quite different 
to the previous scheme for it 
relics for its operation an a 
small inductor. H we remember 
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Figure 10. Derlving the negative supply. 


our physics from school or 
wherever, if a current is passed 
through an inductor and then 
switched off a back-emfis 
generated by the incluctor. Jn 
fact the emf is dependant upon 
the rare of change of current 
and with the advent of the 
séemicontuctor the rare of 
change can be very high ancl. 
consequently the emf 
generated can be high also. 

Perhaps one of the simplest 
amvogies is to imagine-2 past 
standing up vertically from the 
ground. The ground representing 
9 volts and. the top of the post 
representing ihe voltage of use 
positive supply. To the top of 
the post is attached a tength of 
elastic say half the lengih of the 
post with a weighi at the end 
representing the load, Fivure 7a. 
lf the elastic is now stretched so 
that it reaches the grountl, 
Figure 7b (curren: throurh the 
inductor}, and then refeasea, 
(current ssiichedl off). che result 
is shown in Fieure 7c. The 
energy stored in the elastic will 
thake the weight #y up above 
the top of the post and the end 
of the elastic represents the 
avilable voltage.. 

A small sweich of the 
imacination is required to 
visualise the opposite! A hole is 
dug next to the posi and the 
elastic fastened to the hanam of 
ihe post Fhe elastic is then 
stteiched io the top of the post 
(current) sind released, 


whereupon it fies down into the 


hole - represeming a voltage 
lower than OV To avoid confusing 
the issue someane had switched 
off graviny during dhe experiment! 
Bstically. all we need to 
gencraic a voliage higher than 
the available suppty voltage is 
an inductor with one end 
connected to the supply and 
the atherto ihe collector of a 
trinsistor the emitter of which 
is connected to OV (I should 
have said grounded). Switch 
the transistor on to cause 
current to flow through the 
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in farge steps. ‘This will also help 
io keep the inductor smail. 
Figure § suggests the general 
amingement fora positive 
supply: A conta maxiule 
contains an oscillator which 
provides the an/off pulses to 


dove the switching iransistor 


TRI which will switch che 
current in inducior £1. Diode 
DI feeds the inductor emf into 
the smoothing capacitor 
Cl.moilified by current sensing 
anc voltage reguiadon. 

The compicte system works. 
as follows. In the contro! system 


The LM78S40 

Figure 9 shows the LM7S8540 
version of this pe of voltage 
converter. Everything inside the 
salicl line is on the chip and thst 
really is very nearly everthing. 
The numbers on the lines 
crossing the sotid line ure the 
pin numbers of the chip -a 1- 
pin DIL The equivetent of Lt, 
D1, Ci and TRi in Figure § are 
on the night in Figure 9, D1 anc 
FR being built in while the C1 
of Figure 5 becomes C3 In 
Figure 9, On the actual chip, 
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Figure 11, Matrix board layout. Tracks cut are line = numbers 6 to 12 but not 13. 
See text far values of R14, A, B and C. . 


inductor and then switch it off 
and the collector will be taken 
positive ubove the supply by the 
inductor emi 

Life is not quite that easy 25 
there are a mnuowber of exis 
required. The transistor must 
be able ta withstand the higher 
voliage awl the current through 
the transisror must be limited to 
a safe value. 

The duration of the current 
turned on by the transistor must 
be variable so that the volrage 
genemred can be varied, The 
on‘off cycle must be rapid so 
rat the output cloes oor change 
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the oscillator will turn the drive 
tO TRi on. The currence through. 
L1 is sampted by the current 
limiting. If the curren: 
approaches the limir allowed 
for TRi then the drive 10 TRI 
will be tumect off..At che same 
time the regulation sill compare 
the voliage at the output with 
the required volrace. When this 
is reached the on time tor TR1 


will be shonened so that less 


energy is stored. 

Thus the current limiting and 
the voltage regulation define 
the time that TR1 is conducting 
in each cycle. 
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‘FRI isa Darlington pair capable 
of handling 1.54. The current 
séasing for LI is provided by Ri 
(cap left). The chip senses the 
diflerence berween pin 13, the 
positive supply to the chig, and 
pin 14 allowing 250 to 350mV 
beiore resenting the fip-flop to 
tum off the Darlington. A 
suitable value for R1, 0.330 is 
easily made up by using three 
102 resistors in parallel. C1 
connected io pin 12 sets the 
frequency of oscillation to 
approximately 40kH? and C2 
decouples the reference supply 
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at pin $ linked to pin 9 the 
positive input co ihe an chip 
Op-amp. 

R2 ancl R3 set the output 
voltage by dividing it down for 
comparison with the internal 
reference. In other words the 
output voltage is equal to: 


1.25 x (R3+R2)/R2 


The spare op-amp connected to 
pins 4 to 7 is for use in other 
configurations but is nat 
powered up until pin 5 is 
connected to the positive suppl: 
A variety of arrangemenis are. — 
given in the data sheet for 
voltage shifting ane way or 
another which is why so many af 
the of the interna! connections 
wre made availabic. 


The LMi78S40 
In Action 


Just to recap, the object ot ali 
this is to venerate positive und 
negative ]2V supplies fram an 
input which according to 
forecast wall vary beeen just 
over 13.5V whilst the oaains is 
available and wil! Full to around 
12V when the mains goes off 
The ciccuit used is exactly 
that shown in Figure 9 with R2 
equal to 10K and R3 equal to 
100K. The positive rail voliage 
is just Over 13.5V which in my 
application is near enoussh, its 
the regulation that matters. If 
there's need to have the 
voltage accurate then the 
easiest by far is to usé a fixed 
resistor in series with a variable 
instead af R1 (or R2 for that 
matter). For instance a 5k 
varitble or preset in series with 
8k2. The manufacturing spreacl 
for the internal reference 
voltage is allowed 100 much 
latitude to enable the resistors 
to be calculated accurately: The 
specification allows it to be 
between 1.180V and 1.310V. 


Nearly 
Something for 
Nothing 


As well as the positive mil for 
my application a negative sail is 
needed also. The voltage is not 
cHtical so Jong as it's. around 
12V but good résulation 15 
essential. Certainly the dara 
sheets give the required 
configuration and so wo 
TM78540 could be usec. 
However, | discovered a much 
simpler way, cheaper tuo: 
Thinking back on Ficure 9 fora 
moment - pin 2 of the chip is. 
busy leaping up ancd-down to 
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: In point of fact it will be 


: so millivolis above the OV rail 
> as the switching transisior ts 
: gumed! hard on. The excursions 





accord with our ‘elastic model. : Sol thought. why not tra 
circuit derived from Figure 6 
and shown in Figure 10. 
Connected to pin 2 of the 
regulator C4, C5 and D2 and 
D3 are the equivalents of Figure 
6. (The other diedes in Figure 
iN are discussed in a moment. 
FIrse atlcnipls gave a negative 
output but the regulation was 


leaping up and down between 
bout GOOmy¥ above the output 
(the series diode must be 
allawed for) and just 2 100 or 
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wherefore art: around 14V¥ 





PROJECT PARTS LIST 





PSL (Figure'3) 























R4, 4. 2k2.Min Res M2K2 
R2 IR 2.5W S1R 
R3 220R Min Res M220R 
R5 AOT ; 
C1 A700uF 35V Alectrotytic AUZIX 
1C1;2 LM3i7T UF27E, 
LED Red LED WLE4F 
T1 0 - 15V x 2, 30VA YKAIM 
Bi 13V 2:1An Sealed Lead Acid Baitery XG74R 
Fi 2A Fast Acting Fuse ; CZ7SL 
‘20mm Panst Mount Fuseholder DA5IP 


As Appropriate: 


VOLTAGE CONVERSION (Figure 4, S, 6} 


Ri, 2 10k : Mi0K 
e4 40nF CX18U 
C2 100nF CX21X 
C3 22uF 35V AIS6L 
C4-7 2OuF 63V. ATT? 
D1-5 iN414B° OG ss : : QLS08 


Ics TBAS208i. 




















+12 SUPPLY (Figure 9) 


Rt: 0.33R{3 x 4R in paratlel) MAR: 
R2, R3. ‘See Text, typically 10k M1OK 
and 100k M100K 
R4 180R M180R 
C1 LOnF ~ CXi8U 
. 400nF | CX24X 
C3 a70uF 25V AT51F 
Ici. EM78S40 UF37S 
ef + 230yH inductor | AH350 
-12V SUPPLY (Figure 10) . 
cA 400uF 25V ATA48C 
C5 1000puF 25V ATS26 
D1-D5 IN4001 OL7320 
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poor, Experiment showed thar 
increasing the caparitor values 


> helped but that the real culprit 
2 was the forward resistance of 
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the 1N4148 diodes. Changing 
these to the 1N4601 and the 
capacicy vajues of Figure 10 


2 gave a nicely regulated suppiy of 


-?25X 


Construction 
This time 2 circuit heard is 
called for and I useel matrix 
board. Photo 3 shows the board 
installed on an aluminium case. 
Unfortunately the board was 
built before Thad the bright 
idea of possibly getting both 
positive and negative rails from 
the same board. However, the 
idea worked well enough bur 
there had to be some minor 
adjustments to achieve the 
requiced voltages. Plus the fact, 
as | discovered, that regulators 
can be a bit pernicketv if the 
input voltage range cavers the 
required! output voltage. There 


: are therefore three diodes 
> which are only there to correct 


the in and out vollages. 
In photo 3 the right hand 
side is the input (12V ta 13.5V) 


: anc the tett hand side shows 


the output connectors. The 
upper iwo are the positive 
outputs and the bottom one 
the negative. You will see that 
there is a diode on the right in 
series with che inpur, and on 
the left nwo more diodes in 
sefes with the positive ourput. 
These are just above and to the 


> left of the LM78S40 and are nat 
; actually mounted on the boar 


They are just to balanee the 
positive Output with the negative. 
That was almost an aside. 
back to the construction. The 
final arrangement is 4 
combination of Figure 9 the 
original switching regulator 
circuit, plus the items shown in 
Figure 10. In Figure 10, DI is 
the diode in series with the 
positive input, whilst D4 and 


> D5 are the ewo diodes in series 


with che positive output 2s 
described above. 

Then, still in Figure 10, C4 
and C35 along with D2 and D3 
are the components added to 
produce the negative Output. 
The input to this diode pump. 
is from pin ? of the LAY{78S5-40. 

The complete arrangement 
is shown on the matrix board 


: component layout, Figure 11. 
: The three diodes used for 


minor volrage adjustment and 


> which are nor mounted on the 


board are shown. That is 
dicxles D1, D4 anc D5. 


f you use your PC 

exrensively, you'll already 

know some of what's: 
covered in this column. 
However, unless you've spent 2 
lot of time tinkering around 
with Windows Explorer; it's 
unlikely that vou'll know it all. 
Pius whitt you know will 
probably be different rom 
what someone cise knows. The 
fact is that —as with so many 
utilities and applications — 
Windows Explorer offers lots of 
cifferent ways of doing things. 
Same methods suit some 
people whereas others will 
have different preferences. It 
may just be, however, that the 
reason vou adopt one methou! 
is Hoat you dan’t know.abour 
the alternatives. So let's 
investioate. 


Viewing Files 


Unless you've started plaving 
around with the difierent 
options, Windows Explorer an 
vour PC will look something 
like that shown below. 
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On the left vou'll see the 
directory structure and on the 
Aghr you'll see the fites in the 
selected directory. The files will 
be listed ia alphabetical order 
with tiny icons showing the file 
Eype, plus the size and the 
creation date. Surprisingly. 
those file types which Windows 
95 knows ahbour won't have 
their exrensions shown, and 
this can be confusing. For 
example, Windows knows thar 
both doc files and .rtf files are 
produced by Word so it shows 
them bath with the Word icon. 
But what if you have nwo files. 
one called filedoc andthe 
other doe.nf? In che default 
scheme, you won't be able.to 
eWfihem apart. However, if you 
select Options from the View 
menu, one of the optigns is ta 
show all DOS file extensions. 

While on the subject of file 
iwpes, Fyou're searching for 
les, it’s often easier if they're. 
sorted by the type firse chen 
alphabetically. This couldn’: be 
easier— simply click on the 
‘FWpe heading ai the top of the 
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by Mike Bedford 


Most people use Windows Explorer 
but many don’t make the most of it? 
Here we investigate some of tis lesser 
known features. 


list (as shown below) and 
you'll find char all che Word 
files appear together, ail the 
Corel files will be 
iagether and so 
farth. Similariy, 
by clicking on 
the appropriate heading, vou 
can sort the list by size or by 
creation date. 
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One other thing you may 
firid useful is to suppress the 
display of the file ype, size ancl 
creation date information in 
omer to se@ mare files withour 
scralling, To do this, selec: List 
froth the View Menu. 

OK, let's now move on to 
take a look at how to make 
things look radically different. 
We started off with the Details 
view and we've just introduced 
the List view. However, the 
View menu offers ovo other 
options. namely the Large Icon 
and the Small Icons vies: Both 
of these are reminiscent of the 
Windows 3.x way of doing 
things and may appeal to those 
who have recenth used the 
earlier version of Windows, If 
you select Large icons vou'll 
end up with a display sike thar 
shown below..An advantage of 
this view is that— unless vou've 
selected Auto Arrange Icons on 


the view menu —you can drape 


the files around the screen to 
position chem as you wish. The 
Smail Icon view is, oF course, 
just the same bui since the 
icons are smailer, you. see more 
on the screen at once. 





Manipulating Files 
OK, that's enough on just 
fooking ar your files. The main. 
purpose of Windaws Explorer is, 
of course, 10 munipulate your 
fies. And almost certainly you'll 
know how to move, cop: deleze 


©. and rename files. However, if 
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OU are new to the Windows 
Explorer, here's a quick recap. 
‘To do anything with a file 


vou first have to select ic by 


clicking on it — this auction will 
cause the file to be highlighted. 
Don't double click on it as this 
will cause the file to be opened 
with the appropriate’ 
application (unless that’s what 
you want to clo, of course). At 
this stage you can delete or 
rename the file by selecting the 
appropriate option in the Edit 


menu but, if this is the way you 


Mmanipuiate vour files, there’s 
an easier way. 

To delete the Hle, just press 
the Delete key, You'll be asked 
to confirm the action and if you 
click on the xes button, the Ale 
will be put in the Recycle Bin. And 
ifyou want to deleie it propery, 
as Opposed! to pudiing it in the 
Recycle Bin. hold down the Shiit 
key before you press Delete. 

To rename the file. click an 
the file again, ancl the 
highlighting will change. You can 
now ether type a new file name 
or —if you first press any arrow 
key — you can edit the filename. 

To-move and copy files, vou 
can drag them fram one place 
to another. Lf vou simply drag 
without holding down any keys 
this will move the file but if you 
hold down the Control key 
before you drag, the fle will be 
copied, In cupying, you'll end 
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up with two copies of the file, 
one in its Griginal location and 
one in the nev directory: It's 
easy to see that vau're copying 
a file rather than. moving it 
since the Ble will have a plus 
sign attached (o it a5 you drag. 

And if you have the toalbar 
displayed, this gives you a third 
way of manipulating files or, for 
that matter, doing many of the 
other things we've discussed. 
We don't have time to describe 
the toolbar in detail here but 
why don't you experiment (on 
duplicate files in a temporary 
directory). 


Something 

a bit ‘Cleverer’ 
We're not poing 16 cover 
eventing in one page hut 
here are a few tricks you may 
nothave discovered. | 

Did you know that vou can 
delete, move and copy multiple 
files at once? To select a group 
of files which are listed 
together click on the firs file in 
the list, holt down the Shift key 
and click on the last:fle, And tn 
select multiple files which 
aren't all together, select ithe 
first file and then hold down 
ihe Control key while you click 
on each additional file. Nov, 
delete, move and copy will 
work on all these files at once. 

And did you know that you 
can see what's in many of your 
files without starting up the 
approprizte application. Just 
select the file and then select 
the Quick View aption in the 
File ment, So long 28 Quick. 
View is installed and it suppars 
the file type selected (some 
files can’t be viewed in this 
Way) 2 Window opens showing 
the file contents. : 

Another usefzl Windows 
lixplorer facility is File Find 
which is an option in the Tools 
menu. It's fairiy obvious how to 
use this powerhul fieility which 
will allow vou, for example, to 
find:a file for which you can 
remember the name but not rhe 
directory you stored it in. In fact, 
File Find allows you to do all 
sans af clever things as you'll 
discover when you star ta use ft 

And 245.2 nal tip, did you 
know that you cai drag a flé 
right off the Windows Explorer 
onto the desktop. This is 
paricularly useful for files 
which you use regulaels: 

Well, that’s all we have space 
for this month but J trust you'll 
ay these things out for yourself 
anc, in so doing. discover some 
other usetul facilities in. 
Windows Explorer. But don’t 
forget, deleted files can be lost 
tor ood so do make copies 
before experimenting. 
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Ray Marston describes a variety of LED indicator and LED 
flasher circuits in this special feature article. 


Introduction 
The. most widely used of all 
optoelectronic devices is de 
simple LED (light emitung 
diade), which emits a fairly 
narrow bandwidth of visible 
(usually red, orange, ycllos or 
arcen) or invisible (inira-rec) 
ight when its imernal diacde 
juncuon is stimulated by a 
fonward electric current. LEDs 
have typical power-to-light 
encrey canversion efficiencies 
some ten 20 42 hundred times. 
greater than 4 simple wingsten 
filament lamp and have very fast 
response times (less dian 
O.ims. compared ta tens or 
hundreds of milliseconds for a 
tungsten fanip)}. and are thus. 
witlely used as vistutl inclicators 
and as simple ‘flashing licht’ 
units: a vinieiy Of such circuits 
are shown in this article: 


LED Basics - 
introduction 


Fisure 1 shows the standard 
symbol that is used 10 represent 
@ LED in chis article, together 
with its basic anode (a) and 
cathode (k) terminal norauans. 
LEDs are pn junction diades, 
usually mace from eallium 


Preseibbiadie 


Red 
a 


Colour 
Vi typical} 


Orange 
2V 


Yetlow 
2.4 


a (onode) 


1 


k ({caihede) 
Figure L. Standard LED 


symbol, together with its 
terminal notations. 





arsenide (GAs) or aluminium- 
sallium arsenide (AlGaAs) npes 
of semiconductor marerials, and 
emit ight when stimulated by a 
forward current. Roughiy 2V are 
developed across them wien 


: passing a useful forward 


current; Figure 2 lists ihe evpical 
forward volt drops (VF) af 
different coloured standard 
Samim diameter LEDs at forwund 
currents of 70mA, Ifa LED is 
reyerse biased it starts Lo pass 
significant Current at a fairy low 
yoliage value (eypiailly 3V to 
SV) and eventually avalanches 
(zeners) at higher voltages. 
LEDs are available in a variety 
ai styles, the most popular being 
the ‘round’ pype dat has che 
basic shape shown in Figure 3 
and which is readily available in 
standard diameter sizes of 3mm, 


Blue 
3:3V 


Green 
22 


Figure 2, Typical forward voltage values of standard LEDs at 


a current-iimited value of 20mA. 


Figure 3. 
Typical physicat 
detatis of 
‘found LEDs 
and methods of 
recognising 
their potarity. 


k 
: 


cothode 
(short lead) Fiat 


onode. 


Dome with 
Lens 


Vie 


ewing 


i 


Diameter 
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5nin, &mm, or LOmm. Round 
LEDs use.a dear or coloured 
plastic case with a leis moulded, 
into its come, and are designed 
10 be viewed enc-on, looking 
towards the dome, as incicared 
in the diagram. The LED case 
has 2 polaritv-identifying ‘far 
mouided inte the side of its hase 
adjacent to the cathode lead, 
which is usually shorter than the 
anode leacdl when unirimmed. 
Special fittings aré readily 
available for fixing most sizes of 
LED to front panels, etc. 

One impartant but 
confusingly named LED 
parameter is its ‘Viewing angie’, 
at the extremes of which the 
LED's optical output intensity 
falls to half of itg maximum axial 
value. some. | EDs give a 
diffused output, in which che 
light intensity falls off gradually 
beyand the ticwing anevle and is 
thus clearly discernable over a 
wide angular range: others 
(pariiculacly ‘“Hyperbright tpes) 
have 2 sharply focused ourput in 
which the light intensity falls off 


LED Type Viewing Angle 


Standard G00 
Hish Breniness. 200 
Super Srgnt J00 
Uitabrgnt 25D 
Hyperbright 250 


and green LEDs. 


Figure 5. Method of 
finding the R value for a 
given Vs and tf. 





Figure 4, Typical optical output power figures — in 
millicandelas — of five basic types of 5mm raund red, yellow 







very sharply bevond the 
specified viewing angle. 

LEDs are availabic.in hve 
different ‘brightness’ cucgories, 
which sé usually known as 
Standart, High Brightress. 
Super Bright. Eltrabright, and 
Hyperbrivht. The brightness 
level is usually specified in milli- 
candelas (med), with che LED 
passing an operatiag current cf 
20mA. The table of Figure 4 
presents typical optical outpur- 
power and viewing-angle fisures 
tor the five nes of Smm round 
LED. Note in the 'red’ LED 
column that the Ulttrabrigbt and 
Hyperbright devices (which use 
> warerclear lenses) are 143 and 
© 500 times brighter respectively 
: than 2 stanckind red LED. 

In use, 2 LED must be wired 
in sees with 2 currentlimiting 
: device such as a resistor: Figure 
; 5 shows how to work out the 
: resistance (R) vuulue needed to 
: wive a particular currén: from a 
> particular dc supply valtage. 
> Thus, ifa red LED is réquired to 
= operate at 20m fram a 1OV 
> supply, R neces a value of (10V 
— 2V}/0.02A = 400R. In practice, 
R can be connected to either the 
ancde or the cathode of the LED. 

A LED cac be used! as an 
: incicator in an ac circuit by 
>  Wintng fi in inverse parallel with 2 
: JN4148 (or similar) silicon diade, 
as shown in Figure 6, to prevent 
the LED being reverse biased: 

: the LED is fed with halF-wave 

=: current in this mode, so — fora 

© given brigivness — the ‘R value 
must Be halved relative co chat 
indicated in the Figure 5 dc circuit. 


- 
* 

. 
- 
7 













Red Green Orange 
?med a amced Smcd 
30rd 25mcd SOired 
124med 120d 140mcd 
4000red — = 
S500 — o 


Di 
1N4148 


Figure 6. Using a LED as an 
indicator in an ac circuit. 


Special-Purpose 
LEDs 

LEDs are reaciily available in a 
varicty of special-purpose 
forms, the best known of which 
are the ‘direct connection’ iype, 
the ‘flasher type, aod the nyulii- 
colour types. 

Direct connection LEDs are 
<lesigned to be connectec! 
direvily across 2 Axed-value de. 
or ac voliage source. For dc 
yvohage types ike the basic 
form is shown in Figure 7(a) 
and incorporate a current- 
limiting resistor Uiat is housed 
in the LED body in 3V and 12V 
types, or in one of the LED 
leads in higher voltage types. 
For ac voliage types (usually 
designed fur use with 1LOV or 
230V supplies) the basic form is 
shown in Fipure 6 but are 
usually housed in an insulated 
panel-mounting assembly: 

Fiashine LEDs wike the basic 
form shown in Fieure 7(b) and 
have a built-in integrated 
circuit that gives the flashing. 
effect. They are available in 
rec, green and yellow, have a 
typical Rashing frequency of 
2Hz, and can (typically) use 6V 
10 12V de supplies. 

Multi-colour LEDs are aciuaily 
ZED devices: Figure: 8 shows a 
‘bi-colour device that comprises 
a ced and a preen LED 
connected in inverse paralfel, so 
that the colour green is 
generated when the device is 
connected in one polarity, anil 
red is generated when it is 
connected in the reverse 
polarity. This device is useful as 
a polarity or null indicator. 

Figure 9 shows another type 
of multicotour LED, which is 
sometimes known as a ‘th- 
colour’ type. This comprises a 
preen and red LED mounted in 
aq 3-pin coOmmon-eathode 
package. This device can 
genemic green or red colours 
by turning on only one LED at a 
ume, yellow by turning both 
LEDs on by equal smounts, or 
any colour bernveen green and 
red by tumming both LEDs on in’ 

2 approprisle ratios. 


Viulti-LED Circuits 


If several LEDs need to be 
driven from a single power 
source, this can he clone by 
wiring all LEDs in series, cts 
shown in Figure 10, proviclect 
tha: the supply voltape is 
significantly grearer than ue 
sum of the individual LED 
forward voltages. This circuit 
thus consumes a minimum taral 
current, but is limited in the 
number of LEDs that it can 
drive. Any number of these 


PEGE Ob ede ronEaE 


FPRELEeereodede 
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Figure 7. Basic 
form of a direct 
connection dc 
LED (a) anda 
flasher LED (b). 


Figure &. 8i-colour 
LED actually houses 
two LEDs connected in 
inverse paraile!. 





SB] wee [Fotos [ocen 
1SmA | 15mA 
1SmA 


Figure 9. Multicolour LED, giving three calours fram two junctions. 


1.LED1 0 
1.LEO2 | 75mA 


LED2Z 
Red 


Ves — Vit 


= ip(amps) 
Fifure 10. LEDs 
wired in serles 
and driven via a 
singte current- 


limiting reststor. LED2 VWep=Viq4Vea4 Veg 





Figure 11. Any 
number of Figure 
10 circults can be 
wired In parallel, 
to drive any 
number of LEDs. 





Figure 12. 
This clrewit 
can drive any 
number of 
LEDs, but at 
the expense 
of high current. 





Figure 13. This 
LED-tfriving 
circuit may not 


work; one LED 
may hog most of 
the current. 





hasic circuits can, however, be 
wired i6 parallel, so what any 


: number of LEDs can be driven 


Od rtadelabeteiens 
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from a single source, as shown 
in the 6-LED circuit of Figure 11. 

An alternative way of 
simultancously povering 
several IJDs is to simply wire a 
number of the Figure 5 circuits 
in parallel, as shown in Figure 
12; nore, however, chat this 
circuit is very wasteful of supply 
current @vhich equals the sum 
of the individual LED currenis). 

Figure 13 shows 2 ‘what nor 
10 do’ LED-driving cireuir, in 
which all the LEDs 2re wires 
directly in parallel. Ofren, this 
circuit will noc work correctly 
because inevitable differences 
in the fonvarnl characteristics of 
tie LEDs causes one LED to 
hoe most or all af the available 
current, leaving little or none 
for the rémaining LEDs. 


LED Flasher 
Circuits —- Simple 
Designs 


One of the simptest nwpes of LED 
display circuit is the LED Aasher, 
in which a single LED repeatedly 
switches on and off, usually ata 
rate of one or twa flashes per 
second. A 2-LED flasher is a 
simple maxtification of this 
circuit, but is arranged! so that 
one LED switches on when the. 
other switches off, or vice versa. 

Figure 14 shows the practical 
circuit of a cransistor 2-LED 
flasher, which can be converted 
to single-LED operation by 
simply replacing the unwanted 
11> with 2 short areuit. Here, 
Q1 and Q2 are wired asa 
simple 1Hz astable 
multivibrator, in which 01 and 
LED1 turn on as O? and LED2 
tum off, and vice versa, and in 
which the astable switching 
rites are contralicd by the 
values Of Ci-R3 and C2-R4. 

Figure 15 shows an IC version 
of the 2-LED flasher, based on a 
wired in the astable moxie, with 
iis main time constants 
determined by the C1 andl R4 
values and giving a cycling mite 
of about 1Hz (one flash per 
second), The circuit action is 
such that ourput pin 3 of che IC 
alemately switches beaveen 
the yround and the pasitive 
supply voltage levels, alrcernately 
putling LED1 on via Ri or 
driving !.ED2 on via R2. The 
circuit can be converted to 
single-LED operation by 
omining LED2 and 2. 

Figure 16 shows a useful 
nodification of the above 
circuit, in which the flashing 
rate is made variable via RVI, 
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Figura 14. 
Transistor 
2-LED fiasher 
eJrcurt 
operates at 
about 1Hz. 


TR1 
2N5904 





and two pairs of series- 
commected LEDs are-connected 
in the form of a cross so that 
the visual display alternately 
switches benveen 2 horizontal 
bar (LED IL and LED2 ON) and 2 
vertical bar (LED3 and LED4 
ON), thus forming a visually 
interesting display The cyvciing 
rate is variable from 0.3 ta3 
flashes per secand. 


Micropower 
LED Flashers 


Simple LED flasher circuits of 
the types shown in Figures 14 
to 16 consunic mean opentting 
cuents of séveral milliamps. 
Micropower LED flashers,.on 
the other hand. consume mean 
oneratng currents that are 
measured in microamps 
(typically ranging from 2mA to 
150m), anc are intended 
mainly: for use in battery 
powered ‘emergency indicator’, 
‘battery stare’, and "burglar 
deterrent’ applications. 

in emermency indicator 
applications, micropower LED 
flashers can be used io indicate 


ihe pasitions of emergency exits, 


lanterns, torches, alarm butions, 
or safeiy equipment. etc., under 


dark conditions (perhaps cused 


bya failure of a main lighting 
system). When used as batten: 
state indicators. they are often 
fitted in smoke alarms and other 
low-current fong-life units that 
are powered by 4.5¥ to 1ZV 
bauenes, When used as burelar 
deterrents, they are prominently 
ftied to neal or dummy burglar 
alarm ¢ontrol or alarntSiren | 
boxes or CCTV cameras, ctc. 

To understand the basic 
principles behind micropower 
LED Bashers you must first learn 
some basic facts concerning 
visual perception, as follows. 

The human e¢ye-brain 
combinaiion is sharply aitracted 
by sudden changes in visual 
pattems or light levets; it is 
particularly sensitive to same 
iwhes of Mashing light. Figure 17 
shows the rypical ‘light flash’ 
response of the human 
eyebrain combination when 


OY to +3V 


+9Vlo 217V 


Figure 15. 
Ic 2-LED 
fiashar 
circuit 
operates at 


about 1Hz. 
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presented with a bright LED- : at tease 20m —the brain ‘sees’ 


| Modem tow-cost Super 
> generated pulse of light. : the individual Hashes at full 


Bright LEDs, when generating 3 


Note from Figure 17 tha; the 
flash must be present for at feast 
10ms to be seen (perceived) at 
full brilliance, and that — when 


: the flush terminates — the 


‘persistence of vision’ effect 
causes the perceived brilliance 
ta decay fairly slowiy, wpically 
taking 20ms to fall to 30% af its 
maximum (pre switch-off) value. 
Conscquentiy, the eye can only 
sec fashing lights as incivichual 


: brilliance if they have a duration 


PELEAG bee 
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of 10ms or greater, but sees 
them at diminishing brilliance at 
durations below 10ms (2 2n1s 
flash appears at roughly 15th of 
toue brilliance; the perceived 
brilliance Falls off rapidly at 
Curations below ims). The 
perceived duration of # 20ms 
fiash (30m) is only 50% preater 
than that of a 10ms flash (20ms). 
The human eyevbrain 
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Hms or Jonger light pulse, 
produce a brightness level chat 
is adequately eye-catching for 
must prictical purposes when 
pulsed by a 2mA current. 
When the above sets of [aces 
are put together, it ianspires 
thar the ‘ideal micropower LED 
flasher — when using a Super 
Bright LED — should produce a 
pulse witha duration (dc) of 
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EOnis at 3 Gurrenc (1) oF 2mA, at 
a repetition period (p) of 2 
secands (= 2000ms). Note that, 
under these conditions. the 
mean current (Imean) of the 


: flashes if they are separated by 2 

: period of at least 20ms; if they 
are separited by fess than 201s 
they are seen (because of the : 
‘persistence of vision’ effect} asa: 


combination ts very sharply 
attracted by flushing lights char 
have repetition periods in die 
approximare range 0.5 to > 
seconds, but is less atzracted by 


or llidees 


continuous fiehe : flashing lights thar have LED is given by 
Also note from Figure.J7 that : repetition periods above or : nr 
: —if the flashes are separated by =: below this mnge. i In =Ixdip 


+9V to +12V 


Figure 16. The RS 
rate of this 4-LED ? 4 168 4 4k7 


double-bar flasher R1 
is varlable fram 3 AMV LEO AN LEDS i 470R 3 Eval 5 
a Joi 


to 0.3 flashes per ae rs 
second 
: " R2 Wooo 
3 VW LED4 i 470R 
:. 1 


Toc2 
B 100ur 


4 
Bak 
RVI 
y 220k 
Rate 
tC 
= 10uFr 


7OV 


LED2 # 


‘Persistonce 
of Vision* 
Period 


i Initial 
: Response 
Period 
— 


aa 4 ------ Max 


Perceived 


Visual Light Intensity 
I 
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ce a a ae ee 


r 
———— a ey 


20mS | 
AL Actual 
Light Intensity 
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LED 
Liaht Pulse 


End of 
light Pulse 


Start of 
Light Pulse. 


Figure 17. Typical light flash' response of the human eye/brain cambinatlon. 
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Figure 18. Circult and performance details of a 7555-hased micropower LED flasher unit. 


Figure 19, This 
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of Figure 18 (drawing 86mA at 
6\9 and Figure 19 (drasing 
12mA at 6V), and to the once- 
pepular but now obsolete 
LM3909 ‘LED flasher IC 
(scheduled to be withdrawn 
from production by National 
Semiconductor in 1998:99), 
which draws 2 minimum 
Operating current of 320m. 
Note in Figure 20 that the 
‘predicted cell-hattery life’ 
figures relate to celisfyatteries 
that have imitial (unused) life 
expectancies of five years, ie., 
in which their charges leak 
away at a steady rate of 1.67% 
per month. The total in-use 
monthly capacity drain equals 
ie suns of the leakage and the. 
loading drain figures, and forms 
ihe basis of the lile preciction 
fizures shown in the iahle. 


4007UB-based = - Low-Voltage 
ee 10M : Micropower L 
aT —_ 7 | Note: | Flashore * 
mean current of LED1 is o : 


and is a mere 10m in this 
particiiar exaniple (at 2 30 
sccond repedtion period, Lo is 
a minute 0.67mA). 

In practice, the actual mean 
currenc.consumeti by a 
micropawer LED flasher circuit is 
equal io the sum of the LED and 
the driver currents, antl is 
inevitabiy higher than the: 
minimurn figure indicated ahove. 
Figures 18 and 19. for example, 
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The Figure £9 circuit is 
designed around a CMOS 
4007UL IC, which contains wo 
complementary MOSFET 
LaNnsistor pairs plus one CMOS 
inverter, afl housed in a 1-pin 
DIL package. In this application 
the IC is wired as a micropower 
ring-ot-ihree asymmeinical 


astable multivibrator which — 
: when powered from a 6V 


supply — drives the LED on for 


Bright LED. 





Note thae the basic cicrcui: of 
Figure 19 can be used at any 


: supply voltages in the range 


4.5¥ to 12¥ but that the actual 
component values must be: 
selected io suit the specific 
supply voltage used. Also note. 


: that, at supply voirages of 6V or 


ereater, the circuit can cive 
mwo or more series-connected 
LEDs withour increasing the 
total current consumption, 
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The basic micropower LED 
flasher cincuit of Figure 19 can — 
if its component values are 
suitably selected! — be reliably 
used at an absolute mininium 
supply voltage of 4.5V H vou 
have an application where you 
need to dive this basic Rasher 
circuit froma 3V batrery, you 
can do so by using the 3V 
battery io direcuy drive 2 super- 
efficient Vollage-doubler circuit 
based on the popular ICL7660 
IC, and use the GY output of the 
doubler (connected directly 
across C2 in Figure 19) to power 


the 6V version of the Fieure 19 


Circuit, which in this case will 
consume 2 mean current of 


; 24m from the 5¥ batten: 


Alternatively, iF vou néed to 
drive the basic flasher circuit 


show two aliemative micropower lOms at 2-second repetition provided that R4's value is fram a 1.5V cell, you can do so 
LED flasher circuits that — when intervals: the ON time is : altered to set the LED ON by using the ceil to drive a 


powered inom 6V supplies - 
cansume total currents of &6mA 
and Lm respectively. 

The Figure 38 circuit is 
designed around a CMOS 7355 
‘timer IC daz is used in the 
astuble mode and cypically 
consumes an untoaded 
operating current of Fama at 6V. 
in this mode, C1 alternately 
charges up via R1-R2 and 
discNarges via R2 onty, thus 
generating a highly asymmetrical 


controlled by C1-R1, the OFF 
time by C1-R2, and the LED 
current (2n1A nominal) is . 
coniratled by R4. The circuit 
consumes an unoaded operating 
current of 2maA, and a loaded 
current (when driving the LED 
with 2mA pulses) of 12m. 


Alkaline Cell or 
Battery Type. 


Capacity per 
cell or battery: 


curments at 2m. 

The table of Fiture 20 shows 
the nominal lifé expectancies of 
various Types of alkaline 
cell/bauery when cantinuously 
driving various types of 


? micropower LED flasher circuit. 


The data relates io the circuits 


12pA Load 


86uA Load 


cascaded pair of 101.7660 voliace- 
cloubler cifcuits, and use their 6V 
Output (oon nected clirectiy act ass5 
C2 in Figure19} to power the GY 
version of the Figure 19 circuit, 


: whictvin this cise will consume 2 


mean current of 48m from ihe 
1.5¥ cell. 


320uA Load 


monthly capacity drain & predicted cell/battery life 


auipur waveform on pin-3, 
which pulls dhe LED on via 
currént-limiting resistor R3 
during the brief ‘discharge’ part 
of each operating cycle. The 
Fivure 18 table summarizes the 
dircuil's performance derails 
when optimised for operation 
ut various spot voltages in the 
range 3V to 12¥ 


-drain- 
246% 
111% 
3.6% 
18% 
+ 425% 


life” 
LOyts 
Liys 
‘B.2y : 
S.2y1s 

0,6;5 


drain 
6.28%: 
314% 
O.87%. 
‘0.48% 
ALA% 


drain 


0.85% 
0.44% 
0.155% 
0.07% 
159% 


life’ 
3.3ys- 
4,015 « 
4, 850s 
4,815 
DByts 


life 
O.3y1s. 
0.6yrs 
LBs 
2457s 
O.A75 


44h 
2An 
6.5An 
134h- 
0.554 


AAA {1.5V) 
AAA SY). 
CtLEW 
_D (LS) 
“PPS {9V} 


Figure 20. Table showing the life expectancies of various types of alkaline celbattery when ° 


‘driving mitropowar LED flasher circults. 
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Get Real 


Many readers will already 
be using Real's audio and 
video Internet software - 
even if they don’t realise it. 
Several Internet service 
providers supply it free-of- 
charge with the software 
they provide new subscribers 
to get their computers up- 
and-running on the Intemet. 
Basically, the components 
RealAudio and RealVideo 
are utilities that allow fast 
downloading and playing of 
audio and video content 
While surfing the internet, 
and as such they work more 
or less in the background 
without much interference 
from the user. it's become a 
more-or-less de facto _ 
standard on the Internet, = 
with most Websites that 
offer live online streaming =: 
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of multimedia components 
opting to use the system... 
Users that surf to those 
Websites can hear and see 
the multimedia content as 
lonf# as they have the user 
components installed. The 
sorts of multimedia content 
that can be used varies 
enormously. Several radio 
Stations for example, have a 
live online Web page, so 
that surfers can log on and 
hear the radio broadcasts 
as they are surfing. The. 
version most internet 
service providers bundie is 
the limited freeware version, 
but the Plus version of the 
software offers greater 
ability (for a smati price). 
Version 5 is current. 

Things move on, of course, 
and Real is already sampling 
a new version of the 
software, code-named G2, 
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which is currently in a late 

beta stage. Real is letting 
interested users download it 

to try out. The Real Website 

at http://weaw,. real .com 

fives details, G2 offers : 
hetter audio and video 


quality, a hi-fi audio display, 


tunable bass and treble 
with a 10-channet graphic 


equalizer, adjustable picture. 
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WebTV ‘Networks -and 





WebTV makes 


More 


With a click ofthe : 
ou'll discaver 
Wke never before 


Microsoft's WebTV Newvorks <wew, webtv. com 
and the BBC <wta.bbe.co.uk> have announced 
they will begin development of an extensive trial 
thar will offer interactive television io 2 group of 
tes¢ participanis In the UK. 

The trial will use the TY Crossover Links* 
Web page locator feature, cevelaped by WebTV 

yvenvorks. TV Crossover links complement ancl 
echance TV viewing by providing quick and 
easy access 106 Web sites that are directly related 
to2 Wide range of hieh-qualirny TV programmes. 
The interactive trials will be conducted using 
the BRC's broadvasting facilities. 

The collaboration between WebTY Networks 
and the BBC is the second part of a 
countrywide tial of enhanced television 
services throughout the United Kingdom. The 
first efemene of the WebTV Nerworks trial, 
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BBC Announce UK Trials : 


which was annouriced in 
March, provides Internet 
access via standard 
televisions 10 a select 
group of test panicipants 
in she United Kingdom 
through the combined 
efforts of BT, providing 
nerwork access, and Pace 
Micro Technology PLC, 
providing WebTV 
Neoworks set-top boxes. 
The final phase of the cial, 
slated for later this year, 
vill provide enhanced 
content for the BBC's 
digital television services to 
selected participancs. 

When the viewers warch 
programmes that feature 
embedded TY Crossover Links, an ican appears 
that offers viewers the option of visiting a 
related Web site: The uial participanss will enjoy 
news, information and enteriainment across 2 
range of general subjects such as natural history. 
drama, the arts, education, leisure, science and 
comedy: Through the Web sites and e-mail, 
Viewer can contribute their views and knowledge 
direcly to the BBC and other viewers. 

The civital portion of the trial, sluted for later 
this year, will enable WebTV Network's uial 
panicipants to receive enhancements to BBC 
television progranimes transmizted from the 
BBC's United Kingdom-wide Digical Terrestrial 
Television (DTT) service. The tial will be 
amone the first transmissions of interactive. 
digital content from the: United Kingdom's new 
digital terrestrial network. 
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quality, along with an 
automatic updating feature 
to keep your software at the 
most recent version. The 
music cotec software {the 
bit that compresses and 
decompresses the sound at 
each end of the link) is said 
to increase frequency 
response hy up to 80% over 
a 28.8K modem link. 


Dun & Bradstreet 
Chooses 
CompuServe 

For Online Deal 


CompuServe has cut a cleal with 
Dun & Beadstreet to provide 
CompuSene members with UK 
and European company reports 
on a pay per view basis, at 
competitive prices that vary 
according to the degree of 
depth of derail required. 

The new service is aimed at 
individuals or small io medium 
sized businesses tha require 
access 10 high quality campany 
information but only wish wo pay 
for the snecfie repons they 
require rather than having to pay 
an annual subscription. 

for private investors and 
accouranes the service will be 
invaluable. for rapid access to 
information on credit evaluauions 
and payment analysis on 
poreniial customers,Supplicrs, 
lor researching companics, 
evaluating financial performance 
for investment purposes, tor 
competitor information and for 
job seeking purpeses. 

‘The web-based menu 
interuce provides access to UR 
and European business reports. 
Business 1D repors (company 
snapshots) are available free of 
charge. Reports vary irom £2.95 
for a UR Business Profile, to £15 
for 2 IK Business Premium 
Report and from £3.25 fora 
European Business Profile, to 
£27 for a European Business 
Premium Report. 








The current standard pricing 


CompuServe Offers Flat Rate Pricing Scheme 


Wehtomer to Coos Ser're. 
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CompuServe 
<Way. compuserve.co.Uk> has 
announced a Mar rite pricing 
a as part of a move 

wards providing a more 
Alexie anc cast effective 
pricing model for its 
members. Members will now 
have the option of paying a 
monthly fee of £17.95 for 
unlimited online usage time. 


plan - £6.50 per month fee 

plus £1.95 per hour 

thercafter remains in place’. 
By offering the Flat Rate 
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Pricing Plan, CompuSente 
members will now. have the 


flexibility to Choose an-apuon 


that best suits their online 
usage needs, Those: members 
thar spend a large amount of 
time online can. look forward 
to making substantial savings 
with the Flat Rate Pricing Plan.. 


The plan will also appeal to 


those members unconifortahle 
with a connect-time model or 
who wish ta know exacily what 
they spend each month. The 
existing plan will continue to 
appeal to the Jess frequent uses. 


UK Sina] Businesses Missing Out On 


Internet (nistae= 


A siageering 64% of he UR's 
small to medium enterprises 
(SMEs) still do not have 
access to the Internet, 
according to independent 
research commissioned by- 
UK iT. company Virtual Access 
<mwwwirtuglaccess. com>. 
The report wars thatthe. 
future competitiveness. of the 
UK's SMEs is in jeopardy as, 
ata time when the world of. 
Iniemei Commerceé 15 5et to 
explode, few companies are 
equipped to exploit. it. . 
The research reveals.thai 
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currently only36% of SMEs 
use external email within their 
businesses and, within this 
group, only 10%: use it 
extensively: Even fewer 
companies - only 25%; - give 
employees access 10 the 
Internet and, Gut of these, 
only 6% use the Inrernet 
extensively. in addition, only 
22% of SMEs:-have websites 
and only 62% of these. 
companies usc their sites 
extensively Moreover, just over 
half df SMEs said they had no 
nkins to develop Web sites... 
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Software Companies Fight For Piece 
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Safiware vendors are trying 
to position their products to 
take advantage of the 
srowing Web server software 
market, which grew 88% in 
1997 with worldwide revenue 
surpassing £150, G00,00h), 
accardine to Dataquest 
<wew. dataquest.co.uk>, 
Neiscapie wis the leading 
vendor in-the Web server 
software market in 1997, as 
its Market share increased to 
more than 50%. Dataquest 
analysts Said the market will 
become much more 
competitive as leading 
software vendors begin to 
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facus on unis market. 
Dataquest analysts said the 
exrensible mark-up language 
(XML-based standards will 
allow ali vendors an 
Oppertunity 10 expand inte 
this marketplace. XME is 1 
formal language thar can be 
used to pass information 
about dhe component paris 
of a document to another 
computer sysiem. XML is 
flexible enough to be ahle io 
descobe any lagical text 
stnicture, whether it he a 
form, memo, letter, report, 
book, encyclopaedia, 
dictionary, or database. 


IBM Keyboard Designed For Easy 


Internet Access 





IBM has unveiled an innovative keyjoard that provictes quick 
and easy access to the internet and other anplications. The 


Rapid Access Keyboard is customised with one-touch access to 

the Internct, favourite 2pplications, audio CD controls, power 

> management and help screen: | | 

The Rapid Access Keyboard combines the comior.and 

familiarity of a standard 104-key keyboard layoue with 14 

convenient Rapid Access Buttons that control the follawing: 

fa - : four hot keys provide access to your f&vourite applications, . 

fae permet heya nl eel taal le including mstant access to an Intemet browser; five CD control 

we Wart, thee ecermestast thay Set a8 aperstz. | bunons, play, stop, pause, and track forward or back; three 
vojume control butions up, down and mute; and an instant one- 

button suspend key for power manugement 
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BBC + MS WebTV 


The BBC has started a tal of 
interaciive television secvices with 
an as yet unspecified nuntber of 
users in the UR. The system is to 
use Microsoft's acquired WebTV 
system as the basis of witat it's 
called advanced television 
services (ATS). 


rieelliees 
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In the vrsl, users will be thle ta 


access finks to the BBC's own 


Website directly from viewed 
programmes, using the television 


handset Watching, say, Tomorrow's 


World and following on-screen 
deiils, viewers will be able to 
access interactive infomation 
directly: 

This is interesting, if only 
because it’s use of the intemer in 
3 non-classic way, thar is, 2 


computer is not heing used to do 


the surfing. Peaple from ‘all waiks 


Sony ‘and RealNetworks Launch Video 





Music Network 


Sony anc RealNetworks have 
teamed 10 form the Video 
Music Network, which can be 
accessed through 
RealNetworks’ RealPlayer G2 
on the Intemetat no charge. 
The Web'service, played 
through the RealPlayer G2 
and accessible anly through 
Sony Music's Web site at 
| <way. sonymusic. com>, will 
stream multiple channels of. 
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Mol Nwe { Code 
onsortium, cde a 
~ eimbath ag th - cormupt java 
| applets and ActiveX controls. 
Malicious applets are 
capable of freezing a user's 
_ screen, Slowing PC 
performance toa crawl, Or 
‘even scrambling.a hari drive. 
Founding members ifictude 
Advanced Computer 
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flllength music videos 
featuring Sony Music 
recording artists. 

The service utilises 
RealNerworks RealSystem G2 to. 
creae and deliver synchronised 
mukimedia presentations of 
auitio, video, images, ankt text 
sean, allowing | Consumers to 
simply dick, on links for aclditional 
artist information and audio and 
video samples. 
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Trend Micro. 

The consortium will focus. 
on educating companies and. 
consumers, developing 
product-certificasion 
standards and testing. and 
providing a venuc. for 
information exchange. 
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: of fife have been telling us for 
: years that computers and 
: eniernainment media such as 


ielevision are about to merge, but 
so far, there’s nat yet been a 


{ practical way for this to happen. 

: Perhaps WebTV is the wiv. But 

: from the sounds of the ceisl, it's 

; fust-anocher gimmick that’s being. 
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added to an aireaciy chockablock 
television sei in the comer. What, 
with sarellite setiop receivers, 


: digital tcrresitial set-top baxes, 
: Videocassette recorders, cable 
> television sctiop receivers, DVD 


players, 10 name Hut a few, it's 


: beninning 1o.look like the old box 


in the comer’s had puppies. Tr 


: remains tle seen whether 


there’s a cunt among the litter 


though, and wherher Web-buseil 


[ehidbarese 


interactive television is the munt. 
We'll give Gut more details of the 
Becb’s trial system as we get them. 


Alta Vista ‘Gets Face Lift 
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Painters and decorators have 
spent the last month 
sprucing up the AltaVista 
online search site 
<altavista.digital .com. 
Digital reckons tharihe new 
look and feet will make the 
search for information fister 
and easier. AltaVista is the 
largest information resource 
on the Web with more than 
140 million indexect pages. 
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But changes 6 Alta Visia are. 


not limited 10 this cosmetic 
nakeover: Since the beginning 





of the ver, AlteVista has 
added zone-specific cantent 
enhancements and advanced 
search capabilities. making ita 
poftal destinarion on the Web. 
Zone specific content areas 
make it easy for. users to 
access information about 
entenszinment, finance. 
health,.and travel with the 
click of a mouse. Users are 
taken directly to their subject 
area and from one location, 
can search ihe Intemei for 
more extensive Information. 


AOL iio Number One Slot 
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AOL UK <waw.aol.co.uk>. 
has clocked) up 450,000 UK 
menibers. This means that 
AOL UK is now the Number 
One Internet service 7 
in the UK. Earfier this year 
AOL completed its deal to 
‘acquire CSi, which is 
currently the second largest 
provider inthe Uk. 

AOL UK has closed a range 
of inemctive marketing, 
advertising and e-commerce 
deals with N2K, Quixell 
Auctions, Ehornrons and 
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others. AOL UK is also the 
first AOL country senice to 
premiere. AOL Radio, bringing 
AOL streaming technologies 
to the computers of its 
450,000 members. 

AOE can be sampled free of 
charge for 50 hours during 
your first month, Ring O&00- 
279-1234 w obtain FREE AOL 
Software antl information 
about our new flexible pricing 
plans. For conddidions and 
membership details. install 
AGI. software. 
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In another colunmin in this month’s issue 
| references are made to a selection of 

_ Websites regarding. Global Positioning 
System | PS) receivers and Sofiware. 
armiin’s % vebsire, at 
ue 1 fvewie. garmin. com gives details of its 
wide range Of GPS receivers: Similarly: 
2ellan's GPS receivers are detailed ar its 
\ Website a https //vta.magel langps. com. 
Re computer software used in:the 

of Garmin and Magellan GPS 

receive 


rs is GPSy. The GPSy Website gives” 
"I full details and is worth a trip, even if 
"ties haven't gota Macintosh (G PSy i isa 
















Java Generator for Macintosh 


Macromedia has announced a new public beta of Flash Generator for: = 
authgring graphic templates on Power Macintosh platforms. Flash : 
Generator can now also output JPEG ancl PNG files, in addition to = 
binary Flash files, GIF and animated GIF. The new public beta is : 
available for download free of charge at <wiw.flash.com/generator>. 
Flash Generator is powerful new server-based software that uses 
iemplates created in Flash 3 to create Web graphics on the fy with 
dynamic data. Web designers can use Flash 3 to create graphic 
emplates, which are linked :o a data file and then served by Flash 
Generator. By autanrating the process of linking database content to 
Weh site graphics, Flash Generator enables Web designers to create 
real-time headlines, masthéads, advénising, interactive maps, : 


schedules. charts, graphs and more, 
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I Get Connected with USB 
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-Mac-only program), as 
it Shows the sort of 
things you should be 
looking for ina GPS‘related program for: 
whatever computer, you uSE. 
Thée:BBC has.apenéd up a new Web 
page that’s intended to act'as'a portal 
.secvice for ali that's inside its whole Web 
system, as well-as ausside too. Whilé it’s 
NOt gor a particularly up-to-date fearure 
list; ic does give a BOod introdtiction to the 
Bech’ § Web services and the search engine 
is prewy effective. Check it out at 
http: //nww.webguide. beeb. con. 
The computer literate amang our 
readers will know that. the universal serial 





AFRENUOP eR OeOTEEN EDD ODE 


Ate PEER ooEES 


S4+P PREG t ee 





bus (ISB) is the forthcoming new 
standard to connect serial devices such as 
printers, scanners, keyboards, and even 
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mice, 10 Gur computers. It's fast (some 

: 2Mbps Can pass along its sirnnle ane 
convenient cabling) and it's very versatile. 
:: ‘fo date, though. ihere’s been a dearth of 
: USB devices which can be used. That's not 
: -hecause computer hardware doesn’t 
support the smindard. USB ports have 
heen present on many computcr 
matherboarls for awhile now, bur 
software support has been lacking. 
However, the recent release of Microsoft's 
Windows 95 has full suppore for USB, so 

: expect it to become mainstream very 

: $oon. If you're not convinced, take a peck 
: ata couple of Websites that yo into depth 
about USB and why we should all he using 
it. A list of frequently asked questinns 
(FAQs) is at 

http: //wa.kavi.com/usb/ faqs. hind while 
the USB Organization’s site ar 

http: //mew.usb.org shows the main 
advanniges oF che bus. 
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The public beta of Flash Generator is also available for Microsoft 
Intemet Information Server (3S) on Windows NT, anct Microsoft 
Personal Web Server (PWS) for Windows 95. The siublic beta of Flash 
Generator works sith rempistes created in Fash 3 lor PowerMacintosh, 
Windows 95 and : 1 
Windows NT. 
Interested parties 


mete ee 


should contact "eRopUcTS 
: Macromedia > | 
; Corporate Sales for 


information an 
pricing. lash 
Generator will be 
available in 
Summer 1998. 
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ver the last two or three years, cligital 
photography has become 4 major 
growth industry, Many af the major 
film ptavers, such as Kodak and Olympus, 
now market digital camerss. Oh yes, and 
Maplin sells them! With craditional cameras, 
you remove the rewound 35mm film 

cartidge.and take it to 2 photo 
ial for ‘developing. Your 
pictures are then returmed to 
YOU 35 pints, transparencies or 
—in some cases — as a PhataCD 
that can be read by a PC. if 
yOUr Mages are intended solely 
for computer-related work, 
such as desktop publishing or 
multimedia, then the cigital 
camera is a much quicker 
alternative. Even the quickest 
high street photo processtnr 
labs have a one-hour Iead time 
—antd that’s normally quite an 
expensive option. 

The picnires that you take 
with a digital camera are stored 
in memory — either intecnal, or 
# removable card — and can be 
transiemed to a PC or 
Macintosh as soon as the 
camera is brought "back to 
base’. Most digttal cameras are 
supplied with a serial 
connecting cable that transfers 
the stored images at speeds of 
up to 115.200bps, There are 
alrernatives, however. Sany’s 
new Mavica FD5 camera stores 
images On a standard high- 
density flappy disk that can be 
read bya ciesktop PC. You cin also buy 
memory-cird readers that connect to a PC’s 
‘parallel port — in addition to its ergonomic 
benefits, wansfer rates are much faster than 
2 serial connection. 

Digital photography is becoming a de- 
fact choice in some industries — for 
example, engineering consultaney, estate 
agency and newspaper photogruphy bn the 
Istter case, reponers are being cquipped 
with a laptop computer and an expensive 
prmfessianal high-resalution digital camera. 
After the shoot, the PCMCEA hard disk 
storage medium is removed from a stor 
wintin the camerz, and is inseric<! into a 
similer slot on the PC. After processing with 
Protoshop, the image (ant the associated 
copy) is sent co the newspaper via a dial-up 
line, mobile 5M data connection or ISDN 
depencing on what's available. 

Inside a digital Camera, 2 high-resolution 
CCD chip replaces the photographic 
emulsion behind the shutter. fhe output 
froin this is feel into three &-bit ADCs — one 
for the nxl component of the picture, one 
for ereen and one for blue — this gives the 
so-called '24-hit photo-realistic’ colour 
tlepth, The autputs fram the ADCs ace then 
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Exper Group) compressor. 
JPEG compression, which wis 
orginally conceived for digital 


- photography, greatly recluces 


ihe size of an image without 
sionificantly impairing crratity. 
‘Hence, more images can be 
fitted into dé sanie amount of 
memor:. To give you a rough 
idea of how effective the 
typied dicital camera’s JPEG 
implementation is, a high-res 
170k picture from the camera 


: would be 3Mb in size iF it was 


aead 
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io be felt uncampressed. After 
compressian, he image is 
written to flash RAM, The 
average modern digital cimere 
is supplied with berveen 2 
and 4Mb, ina removable card. 
One camera, the semi- 
professional Polarpict 
PDC2000, has 40 and GOMl> 
options — this model, however, 
uses the TIFF image format. 
The small files generated by 
consumer digital cameras leacl 
to new photographic 
applications. Many people, for 
example, are senclingr uheir 


. . 
ababdisieiate 


Seq ervaddddwte 


dei 


Ser PPEd teak 


PTERITITI NLT tii Lei 


aetdéerre 





i | 


Vi 


digital camera-derived pictures to friends, 
family and colleagues on the Imernet. Even 
a high-res (1352 x'$64, on my fatest- 
generation camera) JPEG picture only 
occupies around i80kb, provided that dhe 
medium quality thigher compression) mode 
is selectecL There’s very little difference 
between the higher and lower compression 
modes — this is a testimony to the 
excellence of modem hanhware JPEG 
enceers. I you go for lower resolution 
(typically VGA 640 x £80, which és che 
highest supported my mose digital 
cameras), then the images might only be. 
F5kb in size, Files of these size can happily 
be senr as 2n e-mail auachmenc 

Most camenss also have 2 limitect- 
resolution LCD screen, so that you can get 3 
CCD-eve view af the scenc. The screen can 
also he used to preview captured images 
Those with a professional need, love this 
facili. It provides a safceuard ayainst dud 
pictures — there's nothing more galling than 
having to return 10 2 particular venue, such 
as a house being offered for sale, to re-tane 
photoeraghs. Unfortunately, the LCD andl its 
associated hacklight guzzle battery power 
like nobody's business. Even withour the 
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screen on, the average digital camera might 
“nly take. 200 or se pictures on a fresh set of 
alkaline baueries — most of the current drain 
(which can peak at 5A in some cases) can 
be auributed ea the CCD and associates 
ciccuitry, But with the display on, you might 
only get 70 snaps, Hardly surprising that the 
CUMeh Nuinwlacturcrs are paying 
considerble attention to this problem. 

Power consumption is nor the onl 
Significant disadvantage of dintial 
photograph: The biggest clisaulvantage is 
that of resolution. With film, it’s the pisment 
size that determines resotution — with CCD 
Senses, fi’'s the number of pixels. Deceat- 
qu:ility film, as used by professional 
phategniphers and enthusiasts, has 2 very 
fine pigment. This is capiathte of a resolution 
several oniers of magnitude better dian chat 
of the cligital camernrs average of G10 x 480 
pixels. Although this difference might not be 
lOO pparenat ona Sx 7 print ~ iF youre 
largely uncritical, that is — it becomes ver: 
noicatile when enkuvement is applied. 

Digital camera manufacturers are now 
Intexlucing ‘mevapixel models, anc chese 
Offer much beater resolitions. My own 
cher, for example, has a maxima: 
resalution of 1152 x $72 — this is sufficient for 
some publishing work. fideexk, the Konica 
amen in question was used for some of whe 
hictures in the removable media article 
printect elsewhere in this magazine, ‘the 
aforementioned Polaroid PDC200 has a 
resoluzion of 1600 x 1200) Still fir shan af 
filny’s best. but < step in the ight direction 
and suitthle for some higher-end <pplications 
previausly cesticted only to film. 

However, thie clevice is a niher expensive 
£20K00 of su — it’s aimed at very serious 
enihusiast und semi-professionals. There is, 
however, some light an the horizon. Toshila 
(http://w. toshiba.co. jp) has recent! 
introduced a colour CCD, with 1.66 million 
pixels ananyed in a 3:2 aspect mic, 
primarily for buikling into consumerpriced 
divi cameras. Whe active picture area, 
accarding 10 Toshiba, is 15-i8 ¢h) x 1032 ¢v) 
pixels. One-off samples of the TCD5603N 
are new avilable for around $230 — if 
bought in bulk, che price shoukt come 
diavn significantly. Our of interest, Toshiba 
reckon iat che TCD5603N sensor is the 
‘worki’s most pixel-pucked’. I dlan'r think 
that Polaroid woukl gece — anct in anv case, 
astronomy fis for seme dime benefited 
fram sensors:that offer 4 million pixels or 
so. That ssid, those sensors are hight- 
specialised, produced in small quantitics 
dnd seil for 2 spall forsane, 

Another clisadvantaue concerns che 
cameris themselves. With the exceptian of 
professional news cumecras, which sell for 
several thousands of pounds, divital 
camenis are rather basic — presumably to 
keep costs down, and useririendliness up. 
Indeed, consumer twpes are modelleel in 
low-end! 35mm compuct cameris in terms of 
téatures. Lenses are built in, and in most 
Cases yOu can’t even manually adjust 
focusing — where vieriahle-focus is offered. it 
tends to he automaticullhconwallect 
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OVUC ali pie of photography (fheus, 
slunter speed, ci) allowing hetter pics or 
cecative effects to be obtained. In addition. 
lenses are interchangeable. Whether you wane 
ven wide-angle or long-distance photographs, 
the appropritc lens can be twisted into 
position. Hardly surprising thar, serious 
photographers aren't giving up on their SLRs 
yet. they want divital iniages, thev gee iheir 
film negatives scanned in and put on 
PheioCes, or invest ina wood Maihed scanner 

Another advimtage of SLR photography is 
that vou set through- theteas (1TL) 
monitoring. In other wards, what vou see: 
Uaroueh the viewfinder is che scene 2s the 
lens sees it. This allows the scene ro be 
dccomely composed, anc focusing to be 
finely acljusted. The ETL viewfinder alse 
gives 2 gow xl idea as to what the eventual 
photogaiph will look like. Cheap camems 
(and most divital ppes) have 4 separate 
optical viewfinder that louks out onto the: 
stene via un indepemlent window in the 
front of the caniera. It only gives the 
PRotogeapher a rough idea of what will be 
captured On film — grower accuracy requires 
the LCD screen. The only affordable dicital 
camem with a TIL viewhnuder is che £1000 
Olympus C-1400L, This model is baseci on 
the More upmiarker campzct cameras, 
which cffer some SLRtyp features. 

Bui shat of the SLR owner who wants to 
et into digital phatagraphy? An American 
campany known as Imarek 
(http: //wav. imagek. com) clainis to have 
devised a digital camera insert for SER 
camengs chat will sell for around $1000, 1: is 
clifmmed that the EFS-1 (Electronic Fin 
System) will have a resolution of 1280-x 1024 
pixels, snd 2 sensitiviry equivalents ro 100 ASA 
Hlm. Physically, che EFS-1 takes the form of 2 
flat pare, which contsins 2 CMOS sensor chip 
posidionedt so that it aligns with che cumera’s 
shutier, The jader is probable bein nade by 
Imnawek's Californian semiconductor 
manufacturer parent. Irvine Sensars. 

At the end of the plare is a evlinder that 
contains the clectremics — this fits where the 
35001 film canister would noomally reside. 4 
display on the FFS-1 cartridge, visibte thoueh 
the hack of the camera (fit has a window}, 
provides status Infomation such as rennuning 
barrery tife and uke number of shot tefi in 
mention: Inuiwek claim that Ure 215-1 has 
sufident fash memory to store up to 30 
Images, Wihoush we're not cold che 
assadated resolution compression me. A 





EFS-iin 
SLA camera. 
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The EFS-1 ‘drop in’ unt, initially 
intended for high-end Nikon 
SLR bodies. 







supposedly ‘lossless” proprietiry conipression 
system is employes. and noi the JPEG 
iIndusteystandial To dawnload images - 
1AMb each, or so Imagek say — 102 personal 
computer, the EFS-1 is removed from che 
Gimen inserted into a docking carrier with 
paralle-port or SCSI) arbles. Both Mac and PC 
pkitiorms are appareniy careres] for. 

i the EFS-F does actually exist — nobody, 
to the best of my knowledge, les actually 
Seen one yet — it would offer several kev 
advintaces, Fipst, and most obveusly, the 
benefits of vour existing SLR camer, bens 
and acecssary collection are reiinect tn 
tcition, you can switch benveen film and 
digital photography dependine.an the 
tpplication. Lnfartunatels, there’s no LCD 
screen for previewing previouslcaprured! 
pictures. In any otse, | personilly remain lo 
be convinced of the EFS-Fs existence. 

Tam concerncd ahout some of the 
echnical issues. Most importanuy, how is 
the thing powered? Digieal cumeris 
consume lots af power, anc] can’t see hon 
an alyect the size of a 501m Gln canister 
can contain not only the electronics. but 
also barteries of sulfictenr capacity a power 
them fora practical period. The EFS-1 could 
he pawered hy the camens’s barteries, but 
the tiny button cell in a SLR typicilly DOWCES 
only aight meter, iis most certinty not 
meaty enough for anyhing else. One other 
possibility is dhat pawwer is taken from the 
panversvind banen: supply: 

Additionally, how does the insert know 
when the shutter is released, and chit 
capture should commence? Older camems 
hare very litte elecironics, and won't 
prowide any trigver signals that the EPS-! 
could work fram. The electronics woula 
nec! to he very fst indeed ifthe device 
uses light from the stutter release to not 
only switch che EPS-I out of low-power 
standby, bet c ‘apture the inuwe as well! 

Fi istally: because the lenuch and design of 
the tilm channel varies from cumers to 
cumers, imagek will presumably have to 
produce 2 mines of devices to fit the most 
popular models. It has been rumourect, 
however, that the produer will initially be 
iuilabie for hiet-end Nikon SLR hodies, 

At the same time, 2 photugraphic 
magazine repos a dismibution Imagek tice 
in with set-top box otker Pace, ant an 
esimatcl price of £650". Some EPS-1 
Rages are reprluced here froma web 
sites. After ali, it would be che answer tu 
many phorauraphers” prayers. [f dhe ERS-! 
makes it to the marketplace, one ef che big 
camera companies will surely jump in and 
buy up lmagek — lock, stock and barrel 
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With'the likely closure of the Siemens £1.2 Billion factory : Out fc 
in Tyneside memory prices are extremely volatile at the ; and the debt relief fromthe IMF. Prices for 16M Bit chi 
moment. There is huge overcapacity in the market and : the main item on. a module have fallen from $55 to yt 
mergers of the major memory-preducers cannot be ruled : over $2. A fait of over 90%. This is well below production 
out. Texas Instruments, one of the onginal manufacturers : ‘on of around $5, This situation cannot last which is why 
of DRAM (Dynamic. Ram Access Memory), have sold their onductor. manufacturers are closing production 
production to Micron Technology one of the rising stars ; ies and lowering production. Prices are very good ait 
in the memory market: the moment but likely to rise: over the next few months 
Siemens does not believe that they need the capacity ? as manufacturers try to‘recover their losses. 
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and are pointing the blame squarely at the 30 ith 
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A range of DRAM madules for use as memory expansion ; chips on selected third party boards. 

in camputers including PCs, Apple MACs and Amigas, is : They are sold with a ‘no questions asked’ lifetime 
available. Alt parts supplied are original and winused. ? guarantee and all modules are’stored and handled in 
SIMMS supplied by Maplin are ‘branded manufacturers, | anti-static environments. 


72-PIN SIMMS UNBUFFERED 3-3Y 168-PIN DIMMS 









IncVAT 


Size - ExVAT 


Code ‘Size ExVAT Code IncVAT 
NTOOA 16M £17.10 £19.99 NM25C  . V16M £18:71 £24.99 
NTO1B 32M £26.37 £30.99 : WM26D 32M £26.37 £30.99 
NTO2C 32M £25.52 £29.99 NM27E 64M £59:56 £69.99 
NM28F 128M £113.18 £432.99 
EDO -~- TYPE 
‘a IncvAT i PC1i00 DMMS 

» NIO3D 4M £8.00 . Code Size EXVAT incVAT 
NTO4E aM £10.99 : VGS5I¢ 32M £38.30 £44.99 
NTO5F 16M £16.98 : VG56L 64M £63.82 £74.99 
NTOGG 32h £26:37 £30.99 : VGS57M 128M £123:40 £144.99 














CONTACT MAPLIN SALES ON 01702 554000 FOR LATEST PRICES 


